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SERVICE MANUAL 


©1987-11 PRINTED IN JAPAN 
B51-3337-00(0)1573/ 


Phone jack Knob Knob Knob Case(Upper) Knob Panel ass’y * 
(E11-0413-05) (K29-3090-04) (K29-3089-04) (K29-3084-04) (A01-1032-02) (K29-0741-34) x2 (A20-) 


Knob Push knob Knob Front grass* | Main knob Knob Knob Knob 
(K29-3091-04)] (K29-0758-14) (K29-3080-14) (B10-) (K21-0778-02) | (K29-3081-04) | (K23-0710-04) x2 (K29-3078-04) 


* 8P metal plug Knob Knob Foot Knob 
) (E07-0852-15) (K29-3092-04) | (K29-3088-04) (K29-3085-04) (K29-3093-04) x2 (JO2-0442-04) | (K29-3079-04) x4 


Knob Knob _ Knob : Knob Knob Knob 
(K29-3094-04) x6 (K29-3087-04) (K29-3086-04) (K29-3083-04) (K29-3082-04) (K29-3094-04) x4 


*Refer to parts list on page 42. 
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CIRCUIT DESCRIPTION 


Note: This text is concerned primarily with the TS-140. 
those parts that pertain to the TS-680 will be marked with 
an asterisk (*). 


GENERAL 


The TS-140 is a transceiver incorporating a general 
coverage receiver section utilizing double conversion princi- 
ples with a first intermediate frequency (IF) of 40.005 MHz 
and a second IF of 455kHz. 

The TS-140 covers all amateur bands from 1.9MHz to 
30MHz (*1.9 thru 50MHz). It contains a 10Hz step digital 
PLL circuit using single crystal frequency management and 
microprocessor control to provide high accuracy and 
stability. 


The major functions are as follows: 

® Receiving section: General coverage from 500kHz to 30 
MHz (*500kHz to 30MHz, and 50 to 54MHz) 

® Covers all amateur bands from 1.9 to 30MHz (*1.9 to 54 
MHz) 

® Full CW break-in 

® 28MHz (*50MHz) band Preamplifier control 

® Manual switching of AGC time constsnt 

® Built-in variable threshold noise blanker 


TX RX MIX1 RX MIX 2 


@ Built-in woodpecker noise blanker (NB2) 

@ Frequency control function with a second sub-control 
@ Frequency configured using a single reference oscillator 
@ Range specified memory 


FREQUENCY CONFIGURATION 


The TS-140 operates using a double conversion system 
for both transmit and receive (it operates using single con- 
version in the FM transmit mode). 

Figure 1 shows the frequency configuration of the 
transmit and receive systems. The receiver section will be 
covered first. 

Assume that the input frequency from the antenna is 
fIN, the RX MIX1 local input is f¥CO, and the RX MIX2 
local input is fHET. When the incoming signal is zero beat 
the following relationships will hold true. 


fin =f vco —fHet —fcoarR o\c1e/sie « s10)e/0/0/0/0.0/0/ 0,0 0.0 .0\0\eis\n'= ofetejelejeisiu/aiela(eleteteteretasiais! @ 


for VCO4, f 
woos _ ferp “fycos = ef stp «cece ® 


for VEGOS, fvcos_ © tsp “¢ mg ee ® 
L  8x900 °° “272000 


for V:COZ2, fvco2 _ fstp -¢ 2 vie Tae @® 
M  8x4500 °°’ “°° => @6pGge a. 


FM 455KHz 


RX OUTPUT 


MIC INPUT 


(FM MOD) 
AM. FMR. CWNR : 40. 555M~70. O55MHz 39. 6MHz KEY INPUT AMR. FMR : 
%[90._055M~94. O55MHz} AMT. .FMT : 455KHz 

FMT : ut — 455KHz USB. CWW: u +1.5KHz 
USB, CWWT ; " +1.5KHz CWN : He +0O.8KHz 
CWWR : " +0.7KHz LSB : un —1.5KHz 
CWNT ? " +0.8KHz 

LSB : " —1.5KHz 


Fig. 1 Signal system frequency configuration 
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CIRCUIT DESCRIPTION 


for VCO1, in the range of 500kHz to 30MHz 


feo 14502 + 19008. 185 + toro — L870) 


100 200 8 ono 
N 8 x 90 
é A N M = Staal ti ifuee ee teletecetststsscis 
jf yco1 Sages 1440000 * | ) sro % 


Each local oscillator frequency may be summarized as 
follows: 


fvco =fvco1 ey © 

a rr TORRE Re ees ee oe ® 
pe hvcose | 2.) pel A! RRR ie ks Si Re 

fear ="500 — 1440000! S7° 


Therefore, f|N in equation (1) is expressed as follows: 
VCO1-A: 500kHz to 10.5MHz: 


_(_N 0 cold yf a oh ae eng rw 
fn = (355+ 5800000 axt1) fst sills? 


Similarly, VCO1-B and VCO1-C are represented as follows: 
VCO1-B: 10.5MHz to 21.5MHz: 


et N ES aa ee a et ls 27 
fii 720 tasG0000 axtg) ter 


VCO1-C: 21.5MHz to 30MHz: 


= M — N — J WA Ce 
iicleseoco 720 8Kt 8 fsto a 
*\/CO1-D: 50MHz to 54MHz: 


ON es OS aaa ee 
fw =(355+g5d0000 arte) fst (2) 


ANT 
ye BOOKS BOMHLY’ 
(SOM ~54MHz] lst MIX 40.055MHz 2nd MIX 


at eS) 


@) 40. 555M~ 
50 .555MHz AM ,FMR,CWNR : +OHz 
FMT : = 455KHz 
@ 50.555M~ USB, CWWT : + 1.5KHz 
61.555MHz CWWR : +0.7KHz 
: +0.8KHz 
61, 555M~ CWNT Ths’ 
© 70, 055 MHz LSB Bday 
s 
1@ 2 
e @ 41.505M~ 
41.555MHz 
@) 37. 005M~ 
37.055MHz MIX2 
@ 77.505M~ 
One MHz 


=71~270 
(- 9) 


——_ 


.OO5M~1.055MHz 


As we have shown in equations (9) to (12) above the 
term fCAR can be eliminated, therefore the receive fre- 
quency is determined only by the reference fSTD and 
division ratios J to N (except L) (*J,K,M and N). 

These equations may be further analyzed as follows: 

(1) The division ratios are determined according to the 
desired operating frequency, by the microprocessor, and 
can be assumed to essentially contain no errors. 

(2) Since each relationship is expressed using the fSTD 
linear equation, the reference frequency accuracy equals 
the operating frequency accuracy. 

(3) The operating frequency remains unchanged even when 
the value of L changes. 


When fIN = 14MHz (USB) equation (10) is as follows: 
J=180, K = 1,584, L = 18,260, M = 55,000, N = 251 


sLaeretore st INS VlN2 SAS Diag thats. TAR. Se ox ) 

When fiIN =29.99999MHz (USB) equation (11) is as 

follows: 

J= 180, K = 1,584, L = 18,260, M = 59,999, N = 149 

ine cet Oren hi Ni=nROZatS TO asd. eke. coareereee. Ad A ote 

*When fIN = 53.99999MHz (USB) equation (12) is as 

follows: 

J= 180, K = 1,584, L = 18,260, M = 59,999, N = 330 

a henefore: IN 2.49: tS TDs acd. toes dente. ab. St 
455 KHz DET 


Oe Brass AF OUT 


J= 180 (= 900) 
| 
1/J 
@ 7 ed peel | cals ba 
| SS AMT 1455 KHz 
| | 1/10 USB ,CWW: 456, SKHz 
| cWN 1455, 8KHz 
FM MoD | ax \ LSB 1453, SKHz 
K=1584(=7920) | 
AGS UR ae a 
MIX5 
sé) 4,55 MHz 
AM,FM  : 91MHz 
CWN : 91. 16MHz 
10, OSM~10,55MHz LSB : 90. 7MHz 


55M~60MHz 


--7 r 5 

i | | 

| I I 

17M YY "| teal tL Yh 

AM,FMR,SSB, CWT } 
+ SS5M~6OMHz 4KHz 5KHz 

CwR | | | 

154, 92M~59, 92MHz RIT | Pisce \F SHIFT | 

FMT ! 

:54, 5M~59.5MHz | I | 

WSS SSS By) ee ee en ae 

AM,FM  +L=18200 

AM, FMR, SSB, CWT USB ,CWW :L=18260 

: Mz 55000~59999 CWN :L=18232 

CWR :M=54920~59919 LSB >L=18140 


FMT :M=54500~59499 


Fig. 2 PLL system frequency configuration 
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Since the accuracy of the reference crystal oscillator 
used in the TS-140 is 1OPPM (—10 to +50 deg C), the over- 
all accuracy is obtained by equations (9) to (12) according 
to characteristics (1) and (2). It is 450Hz for 14MHz, and 
+660Hz maximum for the frequency range of 500kHz to 
30MHz. The accuracy of the transceiver is very stable. 

*The total accuracy is 900Hz at maximum for 50 to 54 

MHz. 

The variable band functions such as the IF shift are 
controlled by the microprocessor, by cotrolling the value 
of L, thus taking advantage of the characteristics (3). The 
carrier point setting and initial IF shift setting are adjusted 
by fine tuning of fCAR. 

The receive frequency in SSB mode has been discussed 
already. In the other modes and during transmit operations 
the other modes and during transmit operations frequency 
is determined by the reference and division rations in the 
same manner as in the SSB mode in. 

For CW receive the fVCO frequency is shifted down 
800Hz at fYVCO2. 

For FM transmit the fVCO frequency is shifted down 
455Hz at fyCco1 and fyCO2. The audio signal from the 
microphone is applied to VCO4, and fHET Is directly 
modulated. 

fCAR is stabilized by shift data During transmit and 
receive in the AM mode, and during receive in the FM mode. 

The displayed frequency in each mode is listed in table 1. 


Mode Display frequency 
USB, LSB 


CW Transmit carrier frequency 


Carrier point frequency 


AM, FM IF filter center frequency 


Table 1 Display frequencies in modes 


~ 30MHz 


40.055 
9 TRAP 
LPF Oo “0-@-0 


CIRCUIT DESCRIPTION 


Receive Circuit Configuration 


The TS-140 receive system operates using double con- 
version with a first IF of 40.055MHz and a second IF of 
459k Hz. 

The incoming signal from the ANT terminal passes 
through the filter unit LPF (Low Pass Filter) and transmit/ 
receive switching relay, and is then applied to the RAT 
terminal of the signal unit. This signal passes through the 
20dB attenuator circuit and an IF trap, and enters the i 
part HPF (High Pass Filter) (BPF for 1.6 to 2.5MHz). It 
combines with the LPF of the filter unit to give the re- 
quired band rejection for each band. 

*When the signal passes through the HPF, the preamp- 

lifier can be turned off or on via relays controlled by 

O70 (2SK125-5) and O71 (2SC1907) ftoreZiamioneo 

MHz or Q72 (2SK125-5) for 50 to 54MHz. When the 

preamplifier is turned on the signal is amplified approxi- 

mately 10dB. For 50 to 54MHz the signal passes through 
buffer amplifier Q73 (2SC1907) for impedance matching 
regardless of the preamplifier state. 

The signal passes through the IF trap again, and is com- 
bined with the VCO (Voltage Controlled Oscillator) in the 
first mixer, Q18 and Q19 (2SK125-5), to generate the first 
UF of 40.055MHz. The VCO circuit consits of Q9 thru Q11 
(2SC2668Y), and generates 40.555 thru 70.055MHz by 
dividing it into three bands. The frequency is controlled by 
the DC signal (VCV) from the control unit. 


1- MIX 

Qi8,19 

2SK125-5 
x2 40.055MHz 


LOA] 


MHz 
Us a 
LPE TX 


40. 555~ 
70 Q71 
2SK125-5  2SC1907 (v<0) = LOR OSOMEZ 


2- MIX 
Q22, 23 


21 G27 
2SK125-5 
3SK 122 (L) x 3SK73(GR) SSB, CW 


a 
455KHz 
(+7) 36.9MHz 


Q30,31 IC3 as9 


IC4 sP 
2S8C2712 (Y) wPC2002V 


AF AMP AF AMP i 


USB: 

456.5 KHz AF GAIN 
LSB: 

453.5KHz 


Fig. 3 Receive circuit configuration 
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*90.055 to 94.055MHz is generated by the VCO Q12 
(2SK192A GR *J). Theerefore the circuit contains four 
VCO’'s. 

The first IF signal of 40.055MHz passes through the two 
stage MCF (Monolithic Crystal Filter) that is used in both 
transmit and receive, and is then amplified by the first IF 
amplifier O21 (3SK122L), mixed with the 39.6MHz hetero- 
dyne signal by the second mixer, O22 and 023 (2SK125-5), 
to generate the second IF of 455kHz. The heterodyne signal 
is generated by the control unit, then amplified for use by 
Q78 (2SK73GR). One portion of the 455kHz signal is ap- 
plied to the noise blanker amplifier, and the other is ampli- 
fied by O27 (2SK73GR), passed through the mode specific 
ceramic filter (CF1 to CF3) or an optional filter to generate 
the necessary bandwidth, divided into appropriate mode, 
and fed into each amplifier circuit. 

In modes other that FM, the signal is amplified by IF 
amplifier Q30 and O31 (3SK73GR), detected by IC3 
(AN612) for SSB and CW, and envelope detected by D75 
for the AM mode. 

In the FM mode the signal is trasmitted to 1C6 (MC3357P 
) for limiting, amplification, and detection. This circuit is 
noise squelch cotrolled. 

The AF signal in each mode after detection is selected 
by analog switch IC7 (TC4066BP), amplified by O56 (2SC 
2717Y), applied to the AF volume control, and amplified 
the final level by 1C4 (uPC2002V). 


Item Rating 


Nominal center frequency (fo) | 40.055MHz 

and declination + 0.75kHz or more 

Pass bandwidth ’ fo t 7.5kHz or more at 3dB 
fo + 25kHz or more at 30dB 
fo + 150kHz or more at 60dB 
Spurious is 30dB or more 
60dB or more at 

fo + 150kHz ~ fo + 1000kHz 
Ripple ‘ 1.5dB or less 

| agB or less 


1/O termination impedance 4.2kQ 
Table 2 MCF (L71-0275-05) (Signal unit XF1) 


Attenuation bandwidth 


Guaranteed attenuation 


Insertion loss 


a Rating 

455kHz + 0.20kHz 
aime loki 
| 4 .5kHz or less 


Center frequency at 6dB 
6dB bandwidth (total) 
60dB bandwidth 


Guaranteed attenuation 
(0.1 ~ 1MHz) 


Spurious (600 ~ 7O0OkHz) 
Ripple at 6dB bandwidth 
Insertion loss 


60dB or more 


| 4008 or more 
2dB or less 
2dB or less 
1/O termination impedance 2k. 


Table 3 Ceramic filter (L72-0356-05) 
(Signal unit CF 1) 


Rating 


Mominal center frequency (fo) | 455kHz 
6dB bandwidth 
40dB bandwidth 


Insertion loss 


+ 2kHz or less 
+ 7.5kHz or less 
6dB or less 


Guaranteed attenuation 
(Within fo + 100Hz) 


1/O termination impedance 2.0k2 


Table 4 Ceramic filter (L72-0355-05) 
(Signal unit CF2) 


Item Rating 
Nominal center frequency (fo) A55kHz + 1kHz 
6dB bandwidth 
(From 455kH2) 
50dB bandwidth 
(From 455kHz) + 12.5kHz or less 
Ripple (Within fo + 4kHz) 3dB or less 


Guaranteed attenuation 
(Within fo + 100kHz) 


1/O termination impedance 


Table 5 Ceramic filter (L72-0315-05) 
(Signal unit CF3) 


35dB or more 


35dB or more 


Noise Blanker Circuit 
NB1 


NB1 is a noise blanker circuit which is designed for short 
duration noise interference such as might be encountered in 
an automobile. The 455kHz IF signal generated from the 
first IF of 40.055MHz by the second MIX is amplified by 
the noise amplifiers 045, Q46, O47 (2SC2712Y), buffered 
by Q48, and noise detected by D86. This signal switches 
O514(2SC27 12Y) turns’ on, O28 (2SAI 1627). and O29 
(2SC2712Y), and switches the IF signal line according to 
variations in the incoming noise. 

When NB1 turns on, a DC voltage is applied to the 
emitter of 051 from the threshold cotrol, VR4. The 
effect of the noise blanker is cotrolled by varying this 
emitter voltage. 


TS-140S/680S 


CIRCUIT DESCRIPTION 


NB2 

NB2 is a noise blanker circuit which blanks noises that 
have a relatively long duration, such as is generated by the 
so casiled ‘‘Russian Woodpecker’’. The noise signal is first 
amplified by noise amplifiers Q45 thru Q47, and then 
detected by D87, just as occurs with NB1. The threshold 
voltage on the emitter of Q50 (2SC2712Y) is also con- 
troled by VR4. Q50's output enters the NB2 module unit 
X59-3350-00 to synchronize pulse width and period signals 
with the woodpecker noise. 

1/4,4/4 and 2/4,3/4 of 1C1 (TC4011BF), are adjusted to 
a pulse width of 40ms. 


BV 
D86 
NOISE DET a 
Vr, miata 
ty > 
@47 a48 A 
NOISE AMP| BUFFER -4 ne 7 


Normally, woodpecker type noise has a pulse width of 3 
to 4ms and a period of 80 to 100ms, but some woodpecker 
noise signals might have a period of approximately 50ms, 
although rare. 

Therefore, even woodpecker noise with a large pulse 
width can be blanked by switching the noise at a 5ms rate. 
However, if noise with a period of several ms is encoun- 
tered, such as ignition noise, and is blanked at this same 
interval, then the signal level will drop or become zero. 
To prevent this from occurring a one-shot multivibrator, 
composed of IC1 2/4,3/4, is utilized so that the next pulse 
does not occur until after a delay of 40ms, from the last 
output from IC1 1/4,4/4. 


IF signal 


8V 
> NB1 
Threshold 
NB1 
O O 
O é ves 
J ( 
| 7 
| 
NB2 i 
O 1 
f | We 
NB2 z 
Threshold 


Fig. 4 Noise blanker circuit 
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Transmit Circuit Configuration 


The transmit system operates utilizing double conversion 
for SSB, CW and AM and single conversion when operating 
in the FM mode. ' 

The audio signal from the microphone terminal enters 
from the switch unit (CN5 ‘’MIC’’), and divides into a 
modulation and a VOX signal. The moduration signal is 
amplified by approximatery 20dB by IC1. Signals from 
data communications devices enter the ACC2 terminal on 
the rear panel of the radio and are applied to IC1. The 
output from |1C1 is applied directly to the MIC GAIN cotrol 
on the front panel and to the FM modulation circuit. 

The VOX signal is amplified by Q6 and enters the signal 
unit (CN501 ‘‘VOX"’), and then enters the VOX module 
(X59-1080-00). The output from this module passes 
through the VOX switch and enters the DELAY TIME 
module (X59-3360-00) to cotrol the transmitter and 
receiver. 

During SSB and AM operation the signal that passes 
through the microphone gain cotrol will enter the signal 
unit (CN1 ‘““MV2"'), where it is amplified by Q74 (2SC2712 
Y) and applied to the balanced modulator 1C3 (AN612). 
In the AM mode, however, the balance of !C3 is upset to 
generate the AM signal. Q74 does not operate in FM and 


1c4 Q74 
2$C2712(Y) 


MIC 
AMP 


pPCI158H2 


MIC 
MIC AMP 
PROC 


Ics 
SN16913P 


RGA [ct 
NJM4558M(1/2) NJM4558M(2/2) 


Q79,80 
Sski22 CL \exr2 


CW modes because the voltage is applied to the emitter thru 
diode D89. The 455kHz DSB (Double Side Band) signal 
generated by IC3 passes through the transmit switching 
diodes D55 and D64, filter switching diodes D56, D57 
(SSB), or D57, D6O (AM) to generate the 455kHz SSB or 
AM signal. 

The SSB and AM signals pass through transmit switching 
diode D55, and are amplified by IF amplifier Q86. The 
carrier in CW mode optimizes the level past the PIN diode 
D74. The signal then passes through switching diodes D109, 
D110, and D122 and enters O86 (3SK73GR). 

Q86 is used to perform ALC (Automatic Level Control) 
and CW keying. 

The 39.6MHz HET signal from the cotrol unit enters the 
signal unit (CN21 “‘HET‘’) and is amplified by HET amp- 
lifier Q78 (3SK73GR). This HET signal passes through 
switching diode D100, in the SSB, CW and AM modes, and 
is fed into the first transmit mixer IC5. 

The output from the IF amplifier also enters 1C5 and is 
combined with the HET signal to generate a 40.055MHz 
signal. 

The output from IC5 passes through a MCF, which re- 
moves spurious Components and enters the second transmit 
mixer Q79 and O80 (3SK122L). 


Q86 
CF1 3SK73 (GR) 


IF | 
AMP 


453 .5KHz 


455 KHz AM 
456.5KHz 


Q8i 
1,.9~29.7MHz 2SC2053 


LPF oF 
AMP 


41,955~69.755MH 
Meme oe eee *\ ssB,CW,AM 
[90 .055~94.055 MHz} 


41.5~69.3MHz } EM 


39.6MHz Lele - 
Q1 Q2,3 Q4,5 
2SC1971 2SC2509x 2 2SC2879 x2 


PRE 1-9~29.7MHz 
DRIVE FINAL 
DRIVE N77 
e 


Fig. 5 Transmit circuit configuration 
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In FM the output of the MIC amplifier, |C1 of the 
switch unit, enters the signal unit FM MIC amplifier module 
(X59-3000-02). This module also functions as the MIC 
amplifier, limiter circuit, and low-pass filter circuit. The 
output enters the cotrol unit from the FMM terminal and 
modulates the 39.6MHz oscillator, VCO4. In modes other 
then FM, the power of the FM microphone amplifier 
module is not turned on, and therefore modulation is not 
affected. 

The 39.6MHz signal from the control unit to the signal 
unit is the HET signal for SSB, AM, and CW modes and the 
first IF frequency in the FM mode. The IF frequency which 
enters the signal unit is amplified by IF amplifier Q78. 
Q78 is the ALC cotroller. The second gate of O78 has a 
fixed bias in modes other then FM, therefore ALC does not 
fuction. 

The output from Q78 (3SK73GR) passes through 
switching diodes D101, D102, and D124, a low-pass filter, 
and is delivered to the final mixer (the second mixer in 
modes other then FM). Since the IF frequency in the FM 
mode is different from that in the other modes, the fre- 
quency is corrected by the final VCO. 

The signal is converted into an actual transmit frequency 
by the final mixer and passes through the IF trap (40.055 
MHz) and low pass filter, is amplified by RF amplifier 081, 
and passes through output transformer L111 to become 
the driver output. 

The driver output from the signal unit now enters the 
final unit. 

The output is amplified by final unit transistors Q1, O2, 
Q3, Q4 and QO5 to generate a 1O00W final output. Then 
enters the filter unit. 

The final unit output passes through the transmit/receive 
switching relay, K16, and individual low-pass filters for 
each band, and is then applied to the antenna terminal. 

The ALC is detected by the output section of the low 
pass filter. 

*The 50MHz band signal is separate from the HF band 

signal after it passes through the IF trap. This signal for 

the 50MHz band passes through switching diodes D104, 
and D106 and a band-pass filter. It is then amplified by 

RF amplifier 081 (2SC2053), which is shared by the HF 

bands. Then the signal passes through the output trans- 

former L11, enters the final unit, and is split from the 

HF path by relay K1. The signal is then applied to the 

filter unit. This signal is amplified to the required level 

by the drive amplifier (Q1) and power module Q2. It 
passes through the low pass filter, and is supplied to the 
antenna. 


Standby Control Circuit 


To switch between transmit and receive for full break-in, 
or for AMTOR/Packet use, the microprocessor sends vari- 
ous timing signals to control the transmit/receive circuits. 

When the standby signal SS from the Standby switch is 
applied to the microprocessor, three signals are generated, 
CTX, RB, and CKY. Signals TXB, RXB, and RL are gener- 
ated based upon these signals to operate the transmit/ 
receive circuit. 

The role of each of these signals is describe below: 

SS: Reference signal to cotrol each signal (stadby 
switch, PTT switch, and key input) 

CTX: Cotrol signal from the microprocessor to generate 

TXB oT! 
RB: Control signal to mute the receive signal line 

CKY: Control signal for keying 

TXB: 8V line for the transmit circuits 

RXB: 8V line for the receive circuits 

RL: 13.8V line for the transmit circuits 

CKB: 8V line for keying generated by CKY 

The signal timings are shown in the figure 6. 


The timing after the standby switch is switched to trans- 
mit and until the system return to the receive state is as 
follows: 

1. When SS goes low, the microprocessor judges whether 
the frequency is trasmittable or not. If so, the micro- 
processor switches CTX high 10ms after SS goes low. 

2. Module unit (X59-3340-00) receive the CTX signal, and 
causes T XB and RL to go high. 

3. CKY goes high 2ms after TXB goes high, CKB is driven 
to generate the keying voltage. 

4. The transmit signal is emitted approximately 7ms after 
the CKB is actuated. 

5. To return to receive, the transmit signal stops approxi- 
mately 7ms after the SS line goes high, and TXB and RL 
return low, as RXB goes high. 

6. The RB voltage used for turning on the receive signal 
line goes high 12ms after RXB goes high, and a signal is 
received. 
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CKB l 


24ms 


Transmit 
output 


Fig. 6 Transmit/Receive timing chart 


Break-in Operation 
Manual keying 


When the standby switch is turned ON, the base of Q90 
(2SA1162Y) goes low, and O91 (DTC114EK) turns on. 
CSS goes low, and CTX from the microprocessor turns on 
O4 (DTC114EK) of the module unit (X59-3340-00). RL is 
emitted from Q1 (2SA1204Y), and TXB is applied from Q2 
(2SA1204Y). Microprocessor output CKY turns on Q5 
(DTC114EK) of the module unit (X59-3360-00), causing 
the emitter of O7 (DTC114TK) to go to ground. One end 
of the Q7 collector is connected to 087 (2SA1162Y) of the 
signal unit (X57-3190-00), and the other is connected to 
the key jack from O84 (DTC114EK) from the COM termi- 
nal via the break-in changeover switch. 

Q87 (2SA1162Y) is turned on and produce the CKB 
voltage when the key is closed, and Q86 (8SK73GR) of the 
send IF amplifier is keyed. 


Semi-Break-In Keying 

CW8 is applied to the base of O84 and O99. Therefore, 
they are ready to turn on when the emitter is connected to 
ground. i 

When the key is closed, the SEM terminal of the module 
unit (X59-3360-00) is connected to ground through Q99 
and 084 keys. 

Q6 and Q2 in the module unit turn on, and trigger one- 
shot multivibrator 1C1 (MB74LS122). A pulse is output 
from pin8 to turn Q1 on and connect the SS line to ground. 


When the key is closed, the IC8 output pulse returns to 
a low level and the SS line goes high after a time constant 
determined by setting of the VOX delay control VR7 and 
C254. 

The key line switches 087 via the COM terminal at this 
same time, and keys O86 in real time. 


Full Break-In 


The key cunnects to the SS line and has the same func- 
tion as the standby switch. When the key is closed, 084 
turns on, the base of Q90 is connected to the ground, O91 
is turned on, and CSS is switched low. The TXB and RL 
voltages are generated by the CTX signal, and the CKB 
voltage is used to generate the CKY signal voltage just as in 
manual keying. 

Full break-in is different from manual keying in that the 
base of O87 is controlled directly by the key in manual 
keying. In full break-in Q87 is controlled via Q5 and Q7 of 
the module unit (X59-3360-00) by the CKY signal from 
the microprocessor by turning the SS line on and off. 

The reason is that in full break-in, the timing the trans- 
mit signal is set so that the radio signal is transmitted after 
the control signal is completely switched and the transmit 
system become stable; control is passed to receive after the 
signal stops, a receive signal is output, and the receive sys- 
tem becomes stable. 
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TRX(X59-3340-00) 


RXB 
TXB 
RL 


a ~ 


DELAY TIME(X59-3360-00) 


Fig. 7 Standby control circuit 
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ALC Circuit 


A new ALC circuit is used to control the output accord- 
ing to the selected mode. 

The output in the HF band is 100W for the CW mode, 
110W for the SSB mode, and 50W for FM. therefore, the 
ALC detection voltage id defferent for each mode. CW is 
used and the standard reference mode. The gain of IC11 
(3/4), in the ALC circuit, is varied according to the mode 
and transmit power. For example, since the output in FM is 
5OW the gain of 1C11(3/4) must be increased by 3dB, with 
respect to the CW reference, to correct any deficiencies in 
the feedback voltage. 

*Since the 50MHz band has only 10 watts output the 

gain of 1C11(3/4) is increased by 10dB. 

1C11(1/4) cotrols the ALC and power. !C11(1/4) func- 
tions as a differential amplifier in which the signal from 
1C11(3/4) enters the negative terminal and the power con- 
trol voltage enters the positive terminal. As the transmitter 
output increases, the voltage at the negative terminal in- 
creases, and the output from 1IC11(1/4) decreases. When 
this output falls below the ALC reference of 2.5V, ALC 
action will begin. 

The power is cotrolled by changing the voltage at the 
positive terminal of 1C11(1/4). For the AM and CW modes 
the power is fixed at its maximum full power state since the 
center of VR2 (PC2) is held open. 

The power cotrol voltage (PCV) changes with power, 
voltage and temperature. When the power, or voltage rises, 
the PCV is limited by zener diode D116 to avoid excessive 
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voltage (VSR) 
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Temperature J (2 /4 ) 
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tele c D96 ' 
> | 
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power ou* ut. When the voltage falls, the power is in- 
creased. As the temperature rises, the resistance of ther- 
mister TH4 decreases, and the PCV rises, but excessive 
power output is prevented by the (negative) temperature 
coefficient of the zener diode. When the temperature falls, 
the PCV is reduced by the thermister, and power is reduced. 

The drive level is also controlled in the FM mode. The 
input to IF amplifier Q78 (HET amplifier in modes other 
then FM) is controlled by PIN diode D96. The capacitor 
connected in parallel is provided to gain the minimum drive 
level at the maximum power. 


VSWR Protection Circuit 


To determine atime constant for the reflected wave, the 
reflected wave voltage is amplified by 1C11(2/4) and ap- 
plied to 1C11(3/4) to provide protection. 


Temperature Protection Circuit 

The temperature detection circuit of the final unit is 
made modular to reduce its size. The surface temperature 
of the radiator is as follows: 


GaOOliNng, TaN Stalig cru... <5 .cat shee cee Ae Pee one se 50 deg C 
CoOolng TaN StODosaehecc needs) Sere ee ee: 45 deg C 
Temperatume protection Start... ..:¢.tecewee ss 80 deg C 
‘Temperatuke prOteCuon StOp)...t.. :i.08:.74.ccec ne 70 deg C 


When the temperature protection operates the ALC 
voltage and the power fall. The system does not return to 
the receive state. 
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Fig. 8 ALC and power control circuit 
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Speech Processor Circuit 


The SWITCH UNIT (A/4) IC1 is an audio type speech 
processor which also function as the first stage microphone 
amplifier. When the processor switch is OFF, the switch 
unit operates as a 20dB microphone amplifier. When the 
processor switch is ON, it operates as an ALC cotrolled 
amplifier with ALC with a maximum gain of 40dB. 

The compression is set to approximately 20dB when the 
input signal to the MIC terminal is 10mV. 


DATA 
IN PROCESSOR 


ON 


= 
nals ie IC1 pPC1158H2 
: . Set y 


MIC ie 


When the processor switch is ON, 8V DC is applied to 
the base of the gain adjustment switching transistor Q1. 
Simultaneously the feedback amplifier begins operating. 

When the switch unit is put on stand-by remotely by 
data from terminal units connected to accessory terminal 
number 2 (such as packet, and AMTOR) Q2, Q3, and 04 
are turned ON, the microphone circuit is muted, the SS 
terminal is switched low, thus stabalizing the transmission. 


OFF GAIN 20dB 
MAX GAIN 40dB 


SWITCH UNIT 


1 SSB MIC GAIN 
Q2 MV2 
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Fig. 9 Speech processor circuit 


PLL Circuit 


The TS-140 PLL circuit consists of three PLL loops 
which cover 500kHz to 30MHz in 10Hz steps with a ref- 
erence frequency of 36MHz. 

*The PLL circuit consists of four PLL loops, including 

5OMHz to 54MHz. 

The carrier frequency is inserted into the PLL loop to 
provide the IF shift function. The carrier circuit PLL loop 
and the HET circuit PLL loop that aiways generates a 39.6 
MHz frequency are also included. Division ratio data to 
these PLL loops cotrolled by the microprocessor. A single 
crystal frequency management method, in which phases are 
compared with that of a reference frequency fSTD, is used 
for this transceiver. 

The block diagram of the PLL circuit is provided in 
figure 10. 


The reference frequency fSTD, which is used as a basis 
for TS-140 frequency cotrol, is generated by a 36MHz 
crystal and oscillator QQ (2SC2787L). The fSTD passes 
through buffers Q10 and Q12 (2SC2668Y), enters 1C10 
(SN16913P), passes through a LPF, and enters !C11 
(SN16913P). This signal passes through buffer Q11 
(2SC2668Y), and is divided by 8 in IC8 (M74LS93P) to 
generate a 4.5MHz signal. This signal passes through a LPF, 
and enters IC9 and 1C11 (SN16913P) in the main loop. The 
signal passes through a LPF, and become the 4.5MHz 
reference frequency, fR, for each PLL circuit. 
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Fig. 10 PLL block diagram 
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PLL4 


PLL4 consists of 1C14 (M54927P), and VCO4, O22 
(2SC2668Y), is locked at 39.6MHz. The 4.5MHz reference 
frequency, fR, is applied to 1C14 pin 15, and is divided 
internally by 180 (900 for FM) to generate a comparison 
frequency of 25kHz (5kHz for FM). The from VCO4 out- 
put passes through buffer Q23(2SC2668Y), applied to 1C14 
pin 3, and divided internally by 1584 (7920 for FM). The 
resulting signal is compared with the 25kHz (5kHz for FM) 
reference signal by the phase comparator, thus locking 
VCO4. Division ratios K and J are transmitted from digital 
control circuit via DA, CK, and PR4. 

The output from PLL4 passes through 024 (2SC2668Y) 
and a LPF and is fed into the signal unit as the HET signal. 


PLL3 


PLL3 consists of IC1 (M54927P), and VCO3, Q1 (2SC 
2668Y), is locked at about 91MHz with a frequency that 
varies with the mode. 

The 4.5MHz reference frequency, fR, is applied to 1C1 
pin 15, and divided internally by 900 to generate a 5kHz 
comparison frequency. The output from VCO3 passes 
through buffer 02 (2SC2668Y), is applied to 1C1 pin 3, and 
multiplied internally by the division ratio (about 1/18200) 
determined according to the mode. The resulting signal is 
compared with the 5kHz reference signal by the phase 
comparator, thus locking VCO3. Division ratio L is trans- 
mitted from the digital control circuit via DA, CK, and PR3. 

The PLL3 output is divided by 20 in IC2 (M54459L), 
and directed to two circuits. One signal enters |C3 (SN74 
LSION) of the carrier circuit, is divided by 10, passes 
through a LPF, buffers, Q3 (2SC2458Y) and Q4 (2SC 
1959Y) and fed into the signal unit as a carrier signal. Dur- 
ing AM reception and AM/FM transmission, |C3 operation 
is stopped by the SFT data signal to remove the carrier 
signal. 

The other signal is divided by 20, passes through a LPF, 
and enters MIX5 IC6 (SN16913P) in the main loop, which 
is part of the digital VFO. Therefore, the operating fre- 
quency remains unchanged even if the carrier frequency is 
changed to implement features, such as USB/LSB mode 
switching, IF shift, and fine adjustment of the carrier point. 
IF shift allows a shft of +1kHz or more during SSB and CW 
receive The carrier point can be finely adjusted, in the SSB 
mode, thru a range of —400Hz to +375Hz. 


PLL2 


PLL2 consists of 1C4 (M54927P), and VCO2, O5(2SC 
2668Y), is locked thru a range of 55MHz to 59.999MHz, 
except in CW receive and FM transmit. The 4.5MHz refer- 
ence frequency, fR, is applied to IC4 pin 15, and divided 
internally by 4500 to generate a 1kHz comparison fre- 
quency. The from VCO2 output passes through buffer O6 
(2SC2688Y), is applied to |C4 pin 3, and divided internally 
by M. The resulting signal is compared with the 1kHz refer- 
ence signal, by the phase comparator, thus locking VCO2. 
Division ratio, M, is transmitted from the digital control cir- 
cuit as division data in 4,999 steps (55,000 to 59,999) cor- 
responding to the range of 0.00kHz to 49.99kHz or 50.00 
kHz to 99.99kHz via DA, CK,, and PR2. 

Correction is performed according to the mode and RIT 
operation. To obtain the 800Hz beat tone obtained during 
CW reception, M is shifted (54,920 to 59,919) by about 80. 
Since the VCO1 output frequency during FM transmit is 
A55kHz lower than thatduring receive, it is corrected 5kHz 
(54,500 to 59,499) by VCO2. (450kHz is corrected by 
PLL1.) When the RIT is operating, the M division ratio is 
varied so that the from VCO1 output frequency is shifted 
+1.2kHz or more. 

In AM and FM modes, the frequency is shifted 10 steps, 
and operates in 100Hz steps as shown in the frequency 
display. 

The PLL2 output is divided by 10 in IC5 (M54460L), 
passes through a LPF, and is applied to pin 2 of MIX5 IC6 
(SN16913P). The signal is mixed with the signal generated 
by PLL3, passes through a BPF, and become a signal of 
10.05MHz to 10.5499MHz, in 100Hz steps. The signal 
passesthrough amplifier Q7 (2SC2458Y), buffer O8 (2SC 
2458Y), is divided by 10 in IC7 (SN74LS90N), passes thru 
a LPF, and is applied to pin 2 of MIX5 ICQ (SN16913P). 
The signal is mixed with the 4.5MHz signal generated by 
dividing the reference frequency by 8 in MIX4 (SN16913P), 
passes through a BPF, become a signal of 5.505MHz to 
5.55499MHz in 10Hz steps, and is applied to pin 2 of MIX3 
1C10 (SN16913P). In addition, the signa! is mixed with the 
36MHz reference frequency by MIX3, passes through a 
BPF, and become a signal of 41.505MHz to 41.50499MHz. 
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PLL1 

The final PLL1 loop consists primarily of 1C13 (MB 
87006). The final VCO1 is located in the signal unit, and 
consists of three VCOs, VCO1A to VCOI1C, that cover a 
dial frequency of 500kHz to 30MHz. (*The final VCO1 
consists of four VCOs, VCO1A to VCO1D, in the range of 
BOMHz to 54MHz.) Any of the VCOs can be selected ac- 
cording to band information from the digital cotrol circuit. 
The VCO1 signal passes through buffer Q13 (2SC2688Y) of 
the signal unit, and is applied to the PLL circuit of the 
control unit. This signal passes through buffer Q14 (2SC 
2668Y), and is applied to pin 5 of MIX1 IC12 (SN76514N). 
The signal is mixed with the signals generated by PLL3 and 
PLL2. This input signal is also divided into three signals 
according to band information. 

One of the signals generated in the previous loop is ap- 
plied directly to buffer Q13 (2SC2668Y) by the diode 
switch according to the band information. The other signal 
is applied to pin 2 of MIX2 1C11 (SN16913P). When the 
operating frequency is 500kHz to 10.5MHz, the signal is 
mixed with the 4.5MHz signal generated by dividing the 
reference signal by 8 in MIX2, passes through a BPF, be- 
come a signal of 37.005MHz to 37.05499MHz, and is ap- 
plied to buffer 013. When the operating frequency is 10.5 
MHz to 21.5 MHz, the signal is applied directly to buffer 
Q13 without passing through MIX2. When the operating 
frequency is 21.5MHz to 30MHz, the signal is mixed with 
the reference frequency in MIX2, passes through a BPF, 
becomes a signal of 77.505MHz to 77.55499MHz, and is 
applied to buffer O13. 

*When the operating frequency is 5OMHz to 54MHz, 

the signal is processed in the same way as the signal for 

21.5MHz to 30MHz. 

These signsls are applied to pin 11 of MIX1 1C12 through 
buffer Q13. The difference signal passes through a LPF to 
become a signal of 3.55MHz to 20MHz, passes through 
amplifier Q15 (2SC2668Y), and is applied to pin 8 of PLL 
Cis. 


The 4.5MHz reference frequency, fR, is applied to |C13 
pin 1, and divided internally by 90 to generate a 50kKHz 
comparison frequency. The signal input to 1C13 is divided 
by N, and compared with the 50kHz reference signal, by 
the phase comparator. The signal psses through an active 
PE, CO1s TO ONS (2SC2459B L), and is sent to the signal 
unit as the VCO voltage, to control the varactor diode of 
the last VCOT. 

Division ratio, N, covers the overall operating frequency 
range in 50kHz steps, exept during FM transmit. During FM 
transmit, N is shifted 9 steps (450kHz) so that the VCO1 
output frequency becomes —455kHz. The division ratio is 
sent from the digital control circuit via DA, CK, and PR1. 

Therefore, the final output of PLL1 is 40.555MHz to 
70.05499MHz (shifted by —455kHz for FM transmission) 
as determined by the values of L, M, and N, in 10Hz steps. 

*The final output of PLL is 40.555MHz to 70.05499 

MHz or 90.055MHz to 94.05499MHz in 10Hz steps. 


UNLOCK Detection 


If any PLL loop becomes unlocked, pin 11 of 1C1, IC4, 
1C14 and/or pin 7 of 1C13 go low, and act as an OR circuit. 
These signals pass through switching transistors Q25 (DTA 
124ES) and 026 (DTA124ES), and the “’L” is sent to the 
digital cotrol circuit. 

At this point, the microprocessor will display the unlock 
status, and emits the SBK signal to stop the IF signal before 
the filter via O29 (2SC2712Y), and the MUTE signal for 
stopping the audio signal via Q57 (2SC2712Y) before enter- 
ing the volume control. 


50kHz Marker Signal 


1C13’s 50kHz comparison frequency is emitted from pin 
13 and used as a marker signal. 
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Digital Control Circuit 
Configuration of microprocessor peripheral circuits 


As shown in figure 11, the units around microprocessor 
1C18 (BU18400A) ‘include 16K ROM, 1C21 (MBM27C128- 
25JAJ2), 2K static RAM, 1C20 (TC5518CPL), extended 
1/0 IC (TMP8255AP-5; 1C22 and 1C23 for output only, and 
1C24 for input only), encorder processing gate array 1C26 
(LZ92K37), and the microprocessor optional IF-lOC com- 
munication IC (uPD8251AFC). The microprocessor ad- 
dress signal is selected by transmitting the chip select signal 
from IC19 (SN74LS138N). 1C15 (PST520D) generates a 
reset signal according to changes in the 5V line, to reset the 
microprocessor, the extended !/O IC, and communications 
IC. The reset signal is also sent to RAM to prevent data de- 
struction due to shock noise when switching power on and 
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off. |1C16 (TC4069UBP) rectifies the waveform of the reset 
signal, and also functions as the buzzer oscillator circuit 
and system clock oscillator circuit. The timer IC, 1C17 
(NE555C), generates an AC signal for dynamic lighting of 
the fluorescent display tube, and gives an interupt signal to 
the microprocessor. The dynamic lighting function is con- 
trolled by the microprocessor. The “PC6300C is the fluo- 
rescent display tube driver IC. 1C27 (MB4052) is an A/D 
converter IC to which a voltage corresponding to the rota- 
tional position is applied by a variable resistor such as the 
RIT. 1C25 (TC4069UBP) operates as a chatter absorption 
circuit for the mechanical-type sub-dial rotary encorder. 

Most of these circuit are located in the control unit, but 
the fluorescent display tube, drive IC (uwPD6300C), and 
voltage generation DC/DC module (CPS1175B) are in the 
display unit. 
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System Clock Oscillation and System Reset Circuit 

Microprocessor 1C18 (BU18400A) requires a 2.45MHz 
system clock. Ceramic oscillator X2 and IC16 (TC4069 
UBP) are used to generate the system clocks (figure 12). 

IC15 (PST520D) is a reset IC which sends a reset signal 
to the microprocessor and |/O when the power supply volt- 
age reaches about 4.3V, which halts all function immedi- 
ately. When the power supply voltage exceeds aproximately 
4.3V, the reset signal is emitted and after the time constant 
set by R151 and C219 elapses, the microprocessor Is initial- 
ized and operation resumes (figure 13). 


Address Control 

Microprocessor address lines AO to A15 cannot select 
ICs directly, so they are decoded into selection signals by 
IC19 (SN74LS138N). 1C19 has a 64K-bytes memory area 
which is divided equally into 8 blocks (8K bytes each) and 
assigned to the ICs. Address control division is shown in 
figure 14. 


5V 


1C19: 
SN74LS138N 


Al3 
1C18 : BU18400 Al4 


Function Destination 
ROM 1021 @ 


Physical address 
QOOOH ~1FFFH 


1C16 : TC4069UBP 


C221 


1C15 : PST520D 


1C18 : 


RES 


Reset Reset Reset 


Fig. 13 Reset circuit 


an Alu 1021 @ 2000H ~3FFFH 
Address ae 1C22© 4000H ~5FFFH 
signe) We 1023@ | 6000H ~7FFFH 
Ue \024© 8000H ~9FFFH 
Encoder gate array 1026@ AOOOH ~BFFFH 


BU18400 


i01 @ | COOOH ~DFFFH 
1020 EQOOH ~FFFFH 


Serial 1/0 (option) 
RAM 


Fig. 14 Address control division 
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CIRCUIT DESCRITPION 


Encorder Peripheral Circuit 


1IC26 (LZ92K37) detects the rotational direction from 
the dual-phase rotary encorder pulse input, counts up or 
down, and has two inputs. CK1 and CK2 count all leading 
and trailing pulse edges, and performs quadruple functions. 
CK3 and CK4 count the leading and trailing edges of CK3, 
and performs dual functions. The main dial is an optical 
type, which inputs signals directly. The sub-dial is a me- 
chanical type, which inputs signals through the chatter 
absorption circuit. 

Count data can be read in the same manner as when 
reading RAM. CK1 and CK2 have one counter, CK3 and 
CK4 have another counter. When !C26 AO is low, the CK1 
and CK2 data is read. When AO is high, the CK3 and CK4 
data is read. 


N 
Main dial 5 
5B 
4 CK1 
CK2 
GND 
, | 5V 
Sub-dial 


| to leat eamie | 
© (eae 
| pa 


| 7 Is = 
ioe eee SS oO 


DISPLAY UNIT | CONTROL UNIT 


Chattering absorption circuit 


Main 
encoder 
CK2 wa ea 
CK3 <r Lonel 
Sub- 
encoder | | 
CK4 


CK1 to CK4 input terminals have 
built-in pullup resistors. 


Fig. 16 Waveforms of IC26, CK1 to CK4, 
when the dial is turned clockwise 


1C26 1c18 
LZ92K37 


BU18400A 
Al 
pa 
GRD 


DO—D7 


8 Bus 


1C19 
SN74LS138N 


10 
Ys 


Fig. 15 Encoder peripheral circuit 


Display Circuit 

The fluorescent display tube is dynamically lit by 1C18 
(BU18400). The lighting period for one column is given by 
a negative pulse of 1C17 (NE555C). When a low level is ap- 
plied to the INT input, 1C18 starts its interrupt procedure, 
outputs one column of display data, and the column signal 
to the fluorescent display tube driver MPD6300C through 
IC23 (TMP8255AP-5), and outputs data and control signal 
to the XP terminal, via 1C22 port C7. Normally, one cycle 
ends when the data and signal are output 12 times, since 
there are 12 columns. However, for yellow (mode) display 
columns, the data and signal are output 3 times in one cycle 
because of a lack of sufficient intensity. 


Display unit, T1, is the DC/DCE module which generates 
the drive voltage and filament voltage of the fluorescent 
display tube. The filament voltage waveform is generated 
by the oscillator circuit in that module. The frequency 
fluctuates because the column loads differ from each other, 
causing a variation in the oscillator frequency. The uPD 
6300C input waveforms are seen in each of the oscillator 
periods of 1C17 (See figure 18). Data is shown in figure 19. 
It is output from the left. 
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CIRCUIT DESCRIPTION 


Z1 
CPS1175B 


40us 


About 1,.24ms 
XN 


1C18 


BuUi8400A 2Y | 


a7 


ci 


= 
oO 


C22 
TMP8255AP-5 ~ 


o 2 6 BD os 2D OD 


CI; 
1 7 
Rereca Te 
S — 
7, 5 
RLZ8.2A aSFSuwunouvwwn9a D0 
- ee = O OR r 
| Mh 


CONTROL UNIT DISPLAY UNIT 


Since the loads of the columns are 
different from each other, 
the display is non-uniform amd jitters. 


About 12us 
Fluorescent display tube r 


FIP12TM7 (eae) 


1C1 : «PD6300C 


Fig. 17 Display circuit 


SpA oe Xe X- ~--XT XK 
sce ie et oe Ee 
SLH ‘an 


Fig. 18 
be 2 ||| |e fos profes a] e |] + [| 
Fig. 19 


PLL Data Output 


Four PLLs are controlled. The 50kHz-step loop PLL1 
uses the MB87006, and other loops use the M54927P. 

Data is output for the MB87006 as shown in figure 20. 

Both reference division ratio data and program counter 
data are given to the MB87006. Reference division ratio 
data are supplied only when the power is turned on. The 
data formats are as shown in figure 21. Data is output from 
the left. 

Data is output to the M54927P as shown in figure 22. 

Data output to the M54927P is shown in figure 23. It is 
output from the left. 

This PLL data is output only to the PLL when changed. 


DAS ee == = ee x 

Ca ea ees ee 

PR1 0 OS. ee eee eee: a 
Fig. 20 


ae sata ell dss] |v[e=]2] [nef os] eos [a2] [oe] » | 
N7 N3 AB | AS | A4] AZ} A21A1) AO 
counter data 
hte re al oda ad dd ed 
p R13 R7 R3}R2]R1 1 
ratio data 


Fig. 21 


Fig. 22 
ES 
Fig. 23 
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CIRCUIT DESCRIPTION 


Band Output 

The BPF and LPF are switched by output ports AO to 
A4 (BO to B4) of IC22 (TMP8255AP-5). The PLLs are 
switched by output ports C4 to C6 (VB1 to VB3). The 
levels of the ports in each frequency range are shown in the 
figure below: 


Je H 


Table 6 


1C24 


IF SHIFT VR 


ie) 
oc 
> 


R206 


SWITCH UNIT CONTROL UNIT 


R204 


A/D Converter Analog Input 


The four types of analog input, RIT, IF shift, carrier 
point correction for LSB and USB, are A/D converted, and 
loaded into the microprocessor as digital values. The con- 
trol unit has the A/D converter, 1C27 (MB4052), to which 
a channel select signal (CS) and data input control signals 
(CO and C1) are applied. 

The microprocessor sends a channel select signal first, 
then a positive pulse from the A2 port of 1C23 (TMP8255 
AP-5) to reset the A/D coverter 1C27 (MB4052). After 9 
clock pulses have been sent from IC23 C6 port, the con- 
verted digital values are sent from A/D converter 1C27 to 
the C6 port of |C24: TMP8255AP-5 in synchronization with 
the clock pulses. The A/D converter peripheral circuit and 
timing charts are shown in figures 24 and 25. 


1C23 
TMP8255AP-5 


R208 
R207 


VR 
VR3 


USB carrier LSB carrier point 
point correction 
correction is 


R203 


Fig. 24 A/D converter peripheral circuit 


«ens OO a ee i 


cia ee oe 
ea es SS ee Ve dla aati 0 0 eid oF 


~ 1 vag ets 1 2 aie 1 2 ipa 1 2 Pris 


Converted data Converted data 


CH1 RIT CH2 IF-SHIFT 
=. 


Converted data Converted data 


CH3 LSB CH4 USB 
————— 


Fig. 25 A/D converter data read timing chart 
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CIRCUIT DESCRIPTION 


Key Scan and Extended Diode 


A key scan signal with a negative pulse is sent from ports 
B4 to B7 and C5 of IC23 (TMP8255AP-5). One column, 
corresponding to ports BO to B3 of IC24 (TMP8255AP-5) 
is selected, and the ON/OFF state of the switch is sensed. 
When the switch at an intersection of the matrix is on, the 
corresponding bit of ports BO to B3 of 1C24 goes low, thus 
detecting. The activation of the switch. 


1C23 
TMP8255AP-5 


1C24 
TMP8255AP-5 


BO 


Transmit Timing Control Signal 


The full Break-in timing is generated by the microproc- 
essor, and is sent as the CTX, RB, and CKY signals from 
port C of IC22 (TMP8255AP-5). When transmit/receive 
switching is detected at port A6 of IC24 (TMP8255AP-5), 
the CSS signal is output with the following timing. 


Fig. 27 


SFT Output 


The SFT output signal is output during FM and AM re- 
ception, and stops the CAR output. 


TOB Output 

The TOB output is stored in the memory channel, split 
channel, in FM mode, and output only during transmission. 
Repeater subtone control signal. 


14V Input 

To clear any meaningless display when the power switch 
is turned on or off, the 13.8V line is monitored. When this 
input goes low, the display is cleared. 


SBK and MUT Output 
This signal cuts the PLL switching noise. 


1/O port functions 
1) 1C22 (Output only) 


Terminal 


Function 
Name 


Symbol 


Band switching output. 
(See the text.) 


Unused. 


2D) 28MHz band power down. 


SBK Cut the RF signal. 
CWN Indicates CW-N. 


Mode output. H 


Transmit control signal. 
(See the text.) 


PLL band switching signal. 
(See the text.) 
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2) 1C23 (Output only) 3) 1C24 (Input only) 


(See the text.) 


SET CAR cut signal. 
40 ‘] PR1 


PLL enable signal. 


(See the text.) CSS line signal 


CSS 


F.LOCK LED signal. 
M.SCR LED signal. 
1MHz LED signal. 


eee lee 
Unused. 


32 [20 


® 
Ww 


Unused. 


Key scan output. 
(See the text.) 


108) 
aS 


2) es) 
je) ol 
a) NOTIN NU TIND 
AISIaIRI]Wlnmo]s— 


~N 


Fluoresent display tube 
drive IC signal. 
(See the text.) 


() 
NO 


Unused. 
er PLL data signal. 
(See the text.) 


1C27:MB4052 control signal. 
(see the text.) 


O 
o1 


QO};O (O) 

B |W = 
| ae) a ee 
N}WlN]o® 


Sh Ness 
o;> 


O 
Oo 


ele 
~ 


Turns the buzzer oscillator 
circuit on. 


M54927P : PLL IC (Control unit 1C1, 4, 14) 
® Terminal connection diagram Reset pulse input Reset —e[~] Vee 


Clock pulse input CPS —= al X-IN 
Crystal oscillator signal input 
Input from FM section fem — | X-OUT 
FM reference bias refeny _ a NC Not connected 


AM/FM AM/FM mode switch 


M54927P 


Input from AM section fam — | 


AM reference bias "ef any —» | Lock Lock detection signal output 
Data input Sst — & PD Phase detection signal output 
GND Test Test signal input 


@ Block diagram 


o =_— g fREF Divider Test 
X-OUT 
fem 2 Modulus 8 AVA Divider yen ela 
Pre-scaler ry (Binary 5 bit) salen g 
hex (1/32,1/33)| | 2 = 
+ 5 3 8 PD 
oa 
i ary 
ess ©) z ee thegrgih divider 
ef ne inary i 
an © : a 
AM/FM 


Data latch (20 bit) 


20 


(16) Vee 
Shift register (20 bit) 
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Terminal bol F / 
Name Symbo unction 
ni Unused. : 
Al | 3 oe 


IC27:MB4052 data signal. | 


A4 40 MU 
Mio MIC UP/DOWN switch. L 


transmission detection. 


Active 
level 
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SEMICONDUCTOR DATA 


M54459L : Divider (Control unit 1C2) 


@ Terminal connection diagram : ® Block diagram 
GND T(REF) Vec 
Not connected NC 
Input for changing frequency M Le 3 
division ratio 
Input To 4 
= M54459L 
Reference input T(REF) —= @s M 
Not connected NC 
P | Vcc 
Power voltage c 1/2 1/2 1/5 1/5 
* a division division division division 
Output(Open collecter output) No. tas bat 8 circuit circuit circuit circuit 


@ Input for changing frequency 
division ratio (M) and division ratio GND 


1720 


M54460L : Divider (Control unit IC5) 


@ Terminal connection diagram ® Block diagram 
GND 
Not connected NC 
Input for changing frequency Me—— Ez 
division ratio 
Input ? => fF 
7 M54460L M 
Reference input T(REF) —> B 
Power voltage 2 Vce2 
Power voltage 1 Vcc 1/2 1/5 1/2 1/5 
T division division division division 
eee eis eee cikeuit 
Output(Open collecter output) To SS || Gineurt Seu clneae “t 


GND 


M74LS93P : Divider (Control unit IC8) 


® Terminal connection diagram ® Logic circuit 


Clock input Clock input 


Directly connected 


reset input 


> Output 


Output 


NC : Not connected 
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SEMICONDUCTOR DATA 


SN76514N : Mixer (Control unit 1C12) 


® Terminal connection diagram 


(TOP VIEW) 

NC 1 14 
+Vcc 2 13 
OUTE 3 12 
FLOA GND 4 11 
LOC OSC IN 5 10 

—Vcc 6 9 

NC 7 8 


MB87006 : PLLIC (Control unit 1C13) 


® Terminal connection diagram 


oR 

ov 

REF out 
fr 


Modulus Control 


LE 
Data 
| | 9 Clock 
(Top View) 
® Block diagram 
11 ; | 
LEO 
= 
[x21 OSC circuit ~ | fia 
Ket Ena oad 
OSC ino >o 


2 
OSC out O 


14 


REF out O o< fF 


8 
Pe aie 
“Saf (seal 
eS a 
10 ia Control | 
Data O 1-bit 
latch 
9 
Clock O 
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‘RF IN 


DECOUP 2 


DECOUP 1 


NC 


® Equivalent circuit 


OUT PUTE O 


RF INPUT O 


LOCAL 
OSCILLATOR O 
INPUT 


® Terminal function 


Vv 


r 


bs 


[enon 
“TTL 


Binary 14-bit reference counter 


LD 
fin 


14-bit shift register 7 


14-bit shift register 


UT 


14-bit latch | 
| 
ae] 
7] 


14-bit latch 


Programmable reference divider 


+Vcc 
© 


O 
O 


11 
12 
13 
14 

5 


i ae 


O DECOUPLE 2 


Modulus Control 


fr 
O REF out 


O fr 


Phase 


10-bit shift 
register 


comparator 


Charge | 


.— lies 
| pump | 4 


Sa 


12 


O Modulus 


Control 
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SEMICONDUCTOR DATA 


PST520D : System reset (Control unit 1C15) 


@ Equivalent circuit 


(1) Vec 


TC4069UBP : Inverter (Control unit 1C 16,25) 


® Block diagram 


Telit 14 VDD 
/\ 
One 1:3: 16 
(3) 0UT 
fe) 12-3 12 O6 
O2 4 17 15 
135 10 O5 
D 
2) aN 03 6 [We i 
Vss 7 8 04 
(Top View) 
NE555C : System clock oscillator (Control unit 1C17) 
® Terminal connection diagram ® Equivalent circuit é 


(TOP View) 8 


GND] }1 O 


Trigger a 2 
Output ie) 3 


Reset | 4 


6 a Threshold 


5] | Control voltage 


TC5518CPL-20 : Static RAM (Control unit 1C20) 
@ Block diagram 


Memorial 
Alley 
128 x 16x8 


Address 
buffer 


Low 
decoder 


(C18 
BU18400 


Address input 


1/O gate 
column 
decoder 


Address 
buffer 


Input 
buffer 


22 1/O buffer 


Reset 

C16: 

TC4069UBP 
8 


Input 
buffer 


1C19: 


SN74LS138N 
1/O Data 


BATT. 


op pot 


mee 
ai 


® Terminal function 


Fame” | Function | 
name 
[sca [chip select? __—| 
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SEMICONDUCTOR DATA 


BU18400A : CPU (Control unit 1C18) 


® Block diagram 


8 BIT 
DATA BUS 


DATA BUS 
CONTROL 


® Block diagram 
(Top View) 


— 


INSTRUCTION 
DECODE 


CPU 
CONTROL 


own nxn nat Ww rd 


13 
CPU AND 
SISTEM 
CONTROL 
SIGNALS 


CPU 
CONTROL 


a 


+5V GND ¢ 


ADDRESS 
CONTROL 


ADDRESS BUS 


® Terminal function 


Terminal (Signal) name Input/Output Terminal (Signal) function 
AO ~ A115 3-state output 16-bit address bus. Outputs address of memory or |/O device No.. When memory is 
(Address Bus) Active ‘H"’ refreshed, refreshed address is output to seven bits at lower places. 
at ak Sstate Inpuveutput 8-bit data bus. Used to transfer data between memory or |/O device and CPU. 


(Data Bus) Active '’H”’ 
Signal which indicates started machine cycle is OP code fetch cycle. 


M1 Output 
(Machin Cycle one) Active ’’L”’ 


3-state output 
Active “’L” 


Signal which indicates address information necessary for reading and writing memory 
is output to address bus. 


During M1 cycle 
This signal request outside devices to add interruption response vector to data bus 
when maskable interruption is acknowledged. 

Out of M1 cycle 
This signal indicates |/O device No. necessary for reading and writing 1/O is output to 
the address bus. 


1ORQ 
(Input/Output Request) 


3-state output 
Active ‘‘L” 


RD 
(Read) 


3-state output 
Active ‘’L”’ 
3-state output 
Active “L"” 


Signal which indicates data is being input in data bus. 
Memory or I/O device sends data to the data bus, synchronizing with this signal. 


Signal which indicates data is being output by data bus. Data to be sent to memory or 
1/O device is supplied to data bus, synchronizing with this signal. 


Signal which indicates refreshed address for dynamic RAM is output to seven bits at lower 


RFSH — 
Oucaus a; Places of address during M1 cycle. Dynamic RAM reads refreshed address by using MREQ 
(Refresh) Active ‘’L ' , Syoraw ee : 
signal output at the same time as RFSH signal. 
Signal which indicates HALT command is executed and CPU is set under HALT condition. 
HALT Output 


(Halt State) Active 'L" When returning from HALT condition, any one of INT, NM1 or RESET signals is necessa- 
ry. CPU continues to refresh memory executing NOP command during HALT. 


While this signal is active, CPU continues to wait. If this signal is used, low-speed memory 


WAIT Input . a8, : 

(Wait) ae mp or |/O device can be directly connected to CPU. While CPU is waiting, memory is not 
refreshed. 

int nee Input terminal for interruption request signal. If this signal becomes active while inter- 

interrupt Recueet Active 'L" ruption is permitted, CPU starts interruption program after finishing command being 


executed. 


Input terminal for nonmaskable interruption request signal. If this signal becomes active, 
CPU jumps to address 0066 (16) after finishing command being executed, regardless of 
permission of interruption. Priority higher than INT signal is given to NM1 signal. 


NMI Input 
(Non Maskable Interrupt) Negative edge trigger 


RESET Input 


sation: ; 
(Reset) Activa” If this signal becomes active, CPU is reset. 


If this signal becomes active, CPU heighten impedance of address bus (AO ~ A15), data 
bus (DO ~ D7) and 3-state system control terminals (MREQ, iORO, RD, and WR). 
Thus, other devices can use above external buses. 

Priority higher than NM1 signal is given to BUSRQ signal. 


Signal which indicates CPU has received BUSRO signal and heightened impedance of 
address bus, data bus and 3-state system control terminal. 


BUSRO 
(Bus Request) 


Input 
Active ‘’L" 


BUSAK 
(Bus Acknowledge) 


o) 
(Clock) 


Output 
Active ‘'L” 


Input +5V single-phase clock input terminal. 
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SEMICONDUCTOR DATA 


SN74LS138N : Address decoder (Control unit 1C19) 


@ Logic circuit - ® Block diagram 
lp YO 
‘ 3 © 
vil 
GA 4 MBM27C128 (1C21) 
Enable + t Ce Pin 20 CE 
inputs Y2 ; 50 
G2A 
G2A9 {ee BU18400 TMP8255AP (1C22) 
Pin6 CS 
4 ¥3 TMP8255AP (1C23) 
Data Pin6 CS : 
e outputs TMP8255AP (1C24 
+—+ v4 Pin6 CS ee 
LZ92K37 (1C26) 
; T 1C20 : Pin7 CS 
AO- —>o- | -{> Ye TC5518CPL 2 » #PD8251AC 
Y6 Pin11 CS 
Select 
inputs 80o—[Do- + d> whe 
Wii 
CoO [>o- e {> 


® Truth table 


INPUT 
Select 


fe) 
‘= 
4 
v 
= 
4 


diibl 
aa 
ce 
i 
‘ 
FEE 
ial 


Enable 


8 
Ww 
< 
& 


< 
~ 


> 
Ff lef 


(@) 
2a 


| 


i 
H 
i 
F 
f 
: 
cru 
5 
|: 
: 
! 


| 
3 
| 
aa 
ae 
: = fs 


{|= l5 
2E 
=f f=] = fs 


2G) ae 


H 


Baus 


Ba) 0a 


= gy | 


Beate 


| 
SEs i= aac 
FEE 
Ss) re Bl ROE 

Je |S EE ir 


fe 


ae 


FE 


H 
Note 1: G2= G2A+ G2B 
Note 2:H: High level 
L : Low level 
yee einer tn) op IE 
LZ92K37 : Counter (Control unit |1C26) ® Terminal function 


Signal name 


® Terminal connection diagram 


1 
Z 
3 
4 
5) 
6 
7 
8 
9 


Ic: C-MOS level input buffer 
Icu : Input buffer with C-MOS level pull-up resistance 
TO : Tristate output buffer 


® Terminal function 


Output data selection input,O=CK1,2 1=CK3,4 
Chip select input 
RD 
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SEMICONDUCTOR DATA 


TMP8255AP-5 : I/O Port (Control unit |C22~ 24) 


® Block diagram 


Sy Nee BSS 
GroupA BBS? B 40 
pea control Rarer. ; 1/0 Port A 
See : 
asus: 
O 4 AO 
D7 27 
O10 C7 
Z cua [os hi 
29 i: ‘2 Ore 
‘ bus. cicee Reese 5 
Data bus Rais: a3 
8 bit 1/O Port C 
ae a chee 
O16 
cre: eT me Sent 
guie400 oe 
RD 21 Read input 14 CO 
a soWrite input WR 36} ee 
R 22 24 
Viton address 
control 22 
Port address i zs 1/0 Port B 
20 
19 
1C16 6pin 18 BO 
Chip select 
1C19 : 
SN74LS138N 4 A 2 
1) AtIC22 Y2 13 ® Terminal connection diagram 
Il) AtIC23 Y3 12 
Il) AtIC24 Y4 11 A3 1 40 A4 
® Basic function A2 2 39 AS 
1/0 port A 1/O port A 
WR Function Al 3 Sel ae 
4 37 A7 
H Data bus — Port A ee x 
R/W control input RD 5 36 WR R/Wcontrol input 
<P 
H Data bus ort B Chip select input CS 6 35 RESET Reset input 
<_ 
H Data bus « Port C (OVIGND 7 34 DO 
E Port A < Data bus SI 8 33 D1 
Pi dd i t { 
L | Port B <— Data bus aes sO 9 32 D2 
L | Port C — Data bus C7 10 S4.1BS Data bus 
(3 Control register <— Data bus SS, “ee 
See ASTRA 1 29 D5 
Data bus is in the high-impedance state. age 
FA C4 13 28 D6 
Prohibit assortment 1/0 port C 
CO 14 27 D7 
MBM27C12 i cups re 
8-25JAJ2 : ROM (Control unit 1C21) ast es 
® Block diagram 3.17 24 BG 
Data output BO 18 23 BS 1/O port B 
+ 5V 1/O port B B1 19 22 B4 
B2 20 21 B3 


(Top View) 


® Terminal function 


Terminal name Function 


Address input 


Output ead 
Chip enable oven puter 
ia, logic 


Data output 


1C18 : 
BU18400 


Chip enable input 


Output enable input 


5 
a 
£ 
YO % . 
1 a 131072 bit i Program input 
a (512 x 256) 
IC19 : | X decoder Aaeesrial Power supply 
SN74LS138N alley Program power supply 


Ground 
1C21 : MBM27C128 
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SEMICONDUCTOR DATA 


MB4052 : A/D Converter (Control unit 1C27) 


= ‘ 3 ® Block diagram 
® Terminal connection diagram - 


AG 1 16 Vccl 
EX2 2 15 Vec2 
EX1 3 14 RS 13 Data out 
AO 4 13 DATA OUT 
Al 5 12 ADCCLK 12 ADC CLK 
A2'6 it (eS nance 
A3 7 10 CO 
DG 8 S5Ch 
(TOP VIEW) 


14 RS 


ey 


@ |/O signal pin function 


Function 


Ground terminal 


Analog input pin for expanding the range. 


Analog output pin for expanding the range. Connect to any pin from AO to A3. 
By using EX1, EX2, the range is expanded to the X 4 range. 


Digital ground 


Channel select input 
This is the chip select input pin. When CS is inverted from ‘1"' to ‘‘0’’, A/D converting starts 


Chip select input and data output is enabled. After A/D converting is over or when an interrupt is required, 

set the CS back to '1”’. 

This is the clock input pin for A/D conversion input to the comparator register sequentially. 
Conversion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks 
will be needed. However, it is not necessary that the clock period be fixed. 

This is the open collector to output the result of A/D conversion. The data is output in the 
order of the start bit, most significant bit, 2nd significant bit, ... , least significant bit, and 
the stop bit, synchronized with ADCCLK. 

This.is the input pin for selecting the voltage range of analog input. The VFS = VCC1/8 range 
Range select input is selected at ’‘O'', and the range of FVS = VCC1/2 is selected at ‘'1'’. During conversion, 
hold this pin to ‘‘0” or ‘'1"". 

When driving with 3.5V to 6.0V of power, connect VCC1 and VCC2 to each other, and apply 
the power voltage to them. 

When driving 8 to 18V of power, apply the power voltage to VCC2. At this time, the 5V 
stabilized voltage is output to VCC1,and approx. 10mA current can be supplied externally to 
the IC. 

When either 3.5~6.0V or 8~18V power is used, VCC1 is the reference voltage for A/D 
conversion. 


A/D conversion 
clock 


Power supply pin 2 
Power supply pin 1 


@ Channel select @ Range select 


Conversion 
voltage range 


Selected Ch. 


29 


1405/6805 


SEMICONDUCTOR DATA 


uPD6300C : Fluorescent display tube driver (Display unit 1C1) 


® Terminal function 


Terminal No. | Symbol Terminal name V/O | Function 

| High dielectric-strength (40V) output in the Pch open. 

| Corresponds to the output of O13~019. 

Output serial data the trailing edge of SCK, when the n-number of u.PD6300Cs 
are connected in series, this can be connected to the SI of the following stage. 


013~019 | FIP segment driver 


a 


Serial data output pin 
+ 


This input can turn off all indicator or displays, and can dim them by applying 


srg Ptr a random duty pulse from outside. Active low. 


Transmits the connects of the serial shift register to the buffer register at low 


gaa level, to latch the connects at the rising time. Active rising (leading) edge. 


This is the data input pin. Inputs data to the shift register at the 

rising edge of SCK. 

Reads out the SI data to the shift register at the rising edge of SCK. 
Outputs data from SO at the trailing edge of SCK. 

When CS is high, this inhibits SCK and LH, and when CS is low, activates 
SCK and LH. 

GND Z| Connect to the GND terminal of the system. 

Pch open-drain system, high dielectric-strength output. 

Corresponds to the output of O0~0O12. 


Serial data input pin 


Serial clock input pin 


Chip select pin 


FIP segment driver 


00~019 
Power supply pin 5V+10% 
® Terminal connection diagram M54581P : Band data driver (Signal unit IC 1) 
013 1 28 VoD ® Terminal connection diagram 
014 2 27 012 
015 3 26 O11 
016 4 25 010 
017 5 24 09 
018 6 23 08 
019 7 22 O7 
SO 8 21 06 5E L Output 
Bi 9 20 O5 
LH 10 19 04 
si 11 18 03 
SCK 12 17 02 
CSaii3 16 O1 
Vss 14 15 OO 


(Top View) 


TC4066BP : Switch (Signal unit IC7~ 10) 
® Equivalent circuit (1/4) 


Vpp 


1N/OUT OUT/IN 


CONTROL 


OUT/IN4 
OUT/IN3 
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SEMICONDUCTOR DATA 


uPD8251AFC (Option IF-10C IC 1) 


® Block diagram 


Data bus 


1C3 : SN7404N 
2.4576MHz 


1C18: 
BU18400 


SN7404N 


uPD8251AFC 


Data 
bus 
buffer 


TXD 


Trans- 
mit 
control 


Receive 
buffer 
(S—P) 


Receive 
control 


control 


O 
CTS 
0) e 
aed: 
O 


data bus 


TC4040BP (Option IF-10C IC2) 


® Block diagram 


CLOCKO 
10 


RESETO 
pia 


1p 
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DD 
Ol 
DIO 
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DO 
(S) 
uv 
Ol 
Be ays 
ma 
Ol 
Dp 
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mes 
DO 
(@) 
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\/ V VV \V \V 
O1 O15 O14 2 |e O04 
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TS-140S/680S 


IC3 : 
SN7404N 


Not use 


Not use 


IC2 : TC4040BP 
3 pin (BO rate : 4800) 


1C18 : BU18400 
MN1 17 pin 


Not use 


H D7404P (Option IF-10C C3) 


® Block diagram 


(Top View) 
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SWITCH UNIT (X41-3030- XX) 
Use/Function Operation/Condition/Compatibility 
Microphone amplifier Processing of audio signals, speach processor. 
Switching transistor Q1 is ON when PRS is “’H”’. 
O 


Gi 

1 
Q2~4 Switching transistor Q2~4 are ON when PKS is ‘’L”’. 

5 

D1 


| 6s Amplifier For VOX. TS-140S only 


Switching diode D2 is ON when RXB is ‘“H’’. D3 is ON when PKS is ““L"’. 


100W FINAL UNIT (X45-3100- XX) 


Q6 Supply of bias for drive Temperature compensation of drive. 
Constant-voltage power supply 5V for PLL system. 


Absorption of surge voltage Relay for changing over HF and VHF of drive. TS-680S only 
Absorption of surge voltage For fan motor. 


Protection of inverse connection For power supply terminal. 
Constant-voltage power suplly Power supply of 8.2V for temperature sensor module. 


FILTER UNIT (X51-3040- XxX) 


Use/ Function Operation/Condition/Compatibility 


8 


K 


Drive amplifier of 50MHz band TS-680S only 
Q2 Final amplifier of 50MHz band TS-680S only 
Q3 Switching of RAT Grounds receiving antenna terminal when transmitting. 
D1 Absorption of surge voltage of relay For relay of B00KHZ~2.5MHz LPF. 


Absorption of surge voltage of relay For relay of 14.5 MHz~21.5MHz LPF. 
eS ee 
For relay of 5|0MHz~54MHz LPF. TS-680S only 


D8 Absorption of surge voltage of relay For changeover of TX and RX. 


Rectification of traveling wave High-frequency rectification. 


High-frequency rectification. 
Surge absorber of receiving antenna terminal. 


Rectification of reflected wave 


Protection from lightning surge 


TS-140S/680S 
DESCRIPTION OF COMPONENTS 


CONTROL UNIT (X53-3100- XX) VCO1-D mode is TS-680S only 
PIES (BEOIP IEE) 1,2,7: Frequency division ratio setting input. 
3: 91 MHz input (VCO3) in AM mode. 

10: VCO lock voltage output. 
1: UL line. ““L” in UL mode. 
15: 4.5MHz input (1/8 fSTD). 
> 91 MHz input. 
: 4.55MHz output. 
: 4.55MHz input. 
2: SFT line. Output is OFF when ‘'H"’ is input. 
: 455kHz output. 
1,2,7: Frequency division ratio setting input. 
3: 55~60MHz input (VCO2). 
10: VCO lock voltage output. 
11: UL line. “L’’ in UL mode. 
: 4.5MHz input (1/8 fSTD). 


Frequency divider (1/10) 4: 55~60MHz input. 
8: 5.5~6.0 MHz output. 

Mixer (MIX5) 1: 10.05~10.55MHz output. 
2: 5.5~6.0 MHz input. 
5: 4.55MHz input. 
1: 10.05~10.55MHz input. 
12: 1.005~ 1.055 MHz output. 
8: 4.5MHz output (1/8 fSTD). 
14: Input of reference frequency of 36MHz (fSTD). 
1: 5.505~5.555 MHz output. 

2: 1.005~1.055MHz input. 

5: 4.5MHz output. 

1: 41.505~41.555MHz output. 
2 
5 

1 


(VFO 10Hz step for covering 50 kHz) 


: 5.505~5.555MHz input. 


1C10 Mixer (MIX3) 
: 36MHz input. 
1C11 Mixer (MIX2) : Output of 37.005~37.055 MHz (in VCO1-A mode) 
or 77.505~77.555MHz (in VCO1-C,D mode). 
>: 41.505~41.555MHz input. 
- Input of 4.5MHz (in VCO1-A mode) or 36MHz (in VCO1-C,D mode). 


1C12 Mixer (MIX1) : Output of 3.55~13.5MHz (in VCO1-A mode) 
or 9.05~20.0 MHz (in VCO1-B mode) 
or 15.95~7.5MHz (in VCO1-C mode) 
or 12.55~16.5MHz (in VCO1-D mode). 
5: Input of 40.555~50.555MHz (in VCO1-A mode) 
or 50.555~ 61.555 MHz (in VCO1-B mode) 
or 61.555~70.055MHz (in VCO1-C mode) 
or 90.055~94.055MHz (in VCO1-D mode). 
11: Input of 37.005~37.055MHz (in VCO1-A mode) 
or 41.505~41.555MHz (in VCO1-B mode) 
or 77.505~77.555 MHz (in VCO1-C mode). 
1C13 PLL1 (VFO 50KkHz step, last VCO) 1: 4.5MHz input (1/8 fSTD). 
5: VCO lock voltage output. 
7: UL line. “L’ in UL mode. 
8: Input of 3.55~13.5MHz (in VCO1-A mode) 
or 9.05~20.0MHz (in VCO1-B mode) 
or 15.95~7.5MHz (in VCO1-C mode) 
or 12.55~16.5MHz (in VCO1-D mode). 
9,10,11: Frequency division ratio setting input. 
13: Signal for 5|0kHz output marker. 


oN 


Ww 
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DESCRIPTION OF COMPONENTS 


1,2,7: Frequency division ratio setting input. 
3: 39.6 MHz input (VCO4). 
10: VCO lock voltage output. 
11: UL line. “L’’ in UL mode. 
15: 4.5MHz input (1/8 fSTp). 
IC15 System reset Generates reset signal when source voltage rises or lowers to make timing of 


1C14 PEL4 (HET EEE) 


operation and backing up of microprocessor. 


1C16 Inverter 1/6, 2/6: Beep tone oscillator. 


3/6, 4/6: Shaping of system reset signal wave form. 
5/6, 6/6: System clock oscillator (2.45MHz). 


lez System clock oscillation Generates interrupt signal for dynamic lighting of indicator lamp. 
IC18 8-bit microprocessor, Z80 (See CIRCUIT DESCRIPTION). 


IC19 Address decoder Divides address signal of CPU and converts chip select signal of each IC and divides 


1C20 Static RAM 


memory area of 64kbytes into 8kbytes x 8blocks. 


Makes data such as VFO, memory, etc. for microprocessor. 


Area capacity: 2kbytes x 8bits. Backed up by system reset signal. 
ROM Cotrol program (including program for outside control) is built in. 
Area capacity: 16kbytes x 8bits. 
1G22°23 1/O port Bus interface I/O port. All are set by output ports. (See |/O PORT FUNCTIONS.) 


1C24 1/O port Bus interface I/O port. All are set by input ports. (See |/O PORT FUNCTIONS.) 
[G25 Inverter Absorbs chatterring of encoder. 
1C26 Counter Counts pulses of encoder. Two system of quadruplication (CK1 2) 

and duplication (CK3,4). 


A/D converter Converts analog voltage input to digital data and Output it. 
4: RIT. 
Oailieshiitite 
6: Carrier point (LSB) compensation. 


7: Carrier point (USB) compensation. 


VCO3 (PLL3) 90.7~91.3MHz. 


Q2 V.CO3 buffer 
Q3,4 BFO buffer 453.5~456.5kHz. 

VCO2 (PLL2) 55.0~60.0MHz. 
Q6 VCO2 buffer 


MIXS5 output amplifier 10.05~10.55MHz, 
| 8 TTL input buffer 
OSC buffer 


36 MHz 
37.005~37.055 MHz (VCO1-A mode) or 41.505~41.555MHz (VCO1-B mode) or 
77.505~77,555MHz (VCO1-C,D mode). 
40.555~ 70.055 MHz or 90.055~94.055MHz. 
2.5~22.5MHz. 


Output is ‘“L’’ in UL mode. . 
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Component Operation/Condition/Compatibility 


O27 BPF (PLL) buffer : MIX1 input of 37.005~37.055MHz in VCO1-A mode. 
Q28 BPF (PLL) buffer MIX1 input of 41.505~41.555MHz in VCO1-B mode. 


MIX1 input of 77.505~77.555MHz in VCO1-C,D mode. 

030 Transfers to program for outside control of personal computer. 
Q32 Active is H'’ in VCO1-C,D mode. 

033 BPF (PLL) buffer and VCO1-B buffer | Active is “H’’ in VCO1-B mode. 

Q34 BPF (PLL) buffer and VCO1-A buffer | Active is ‘‘H’’ in VCO1-A mode. 

@385 TONE UNIT signal buffer Active is ‘“H"’ in FM transmission mode of split memory CH. 


Q36 Active is ““H"’ in SSB mode. 

037 Active is ““H’’ in CW mode (including CWN mode). 
038 Active is “H’’ in AM mode. 

O39 FM mode signal buffer Active is ‘"H"’ in FM mode. 

Q40 CWN mode signal buffer Active is ‘’H'’ in CWN mode. 

D4,5 ON in VCO1 -B mode. 


D6 BPF changeover switch ON in VCO1-A,C,D mode. 
D7,8 Wired OR “H"™ in VCO1-A,C,D mode. 
D9,10 LPF changeover switch ON in VCO1-C,D mode. 


D11 LPF changeover switch ON in VCO1-A mode. 
ON in VCO1-C,D mode. 


BPF changeover switch 


BPF changeover switch On in VCO1-A mode. 
D16 Wired OR Composition of PLL1, UL signal. 
Di? VCO4 varicap Frequency variable. 
D18 Beep switch Beep oscillator is turned ON/OFF by beep pulse. Active is ‘'H"’. 
D19,20 Composition of ROM chip select Makes 2 blocks of select signal of 8kbytes and use them 


as ROM select signal of 16 kbytes. 


Changes power supply in RAM backup mode. 
Stabilization of voltage For Lithium battery, 

Prevention of reverse current 

E 
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DESCRIPTION OF COMPONENTS 


DISPLAY UNIT (X54-3050- XX) 


1C1 Serial input-type high-voltage Converts serial indication data from CONTROL UNIT in parallel and 
fluorescent indicator lamp turns on fluorescent indicator lamp. 
Q1 Fluorescent indicator lamp driver 


D F.LOCK 


— 


Switching 


O 


2 
3 


Switching 
M.IN 
DOWN 


Switching 


Switching 
D5 Switching 
Switching 


D7 Switching 


aS 


Switching 
USB/LSB 
CW (N/W) 


Switching 


D10 Switching 


D11 Switching FM/AM 
D12 Switching 1 MHz 
D13 Switching A/B 
D14 Switching SITET AL 


Generation of filament bias voltage Generates bias for filament of fluorescent indicator lamp. 


Indication Turns on red lamp in transmission mode. 


D16 
D17 
D18 
D19 


Indication Turns on yellow lamp when M.SCR is ON. 


Indication Turns on green lamp when F.LOCK is ON. 


O;O 
NIN 
-|0 


Indication Turns on green lamp when 1 MHz is ON. 


SIGNAL UNIT (X57-3190-00: TS-680S) (X57-3200-XX: TS-140S) 

Component Use/ Function 
ei Band data driver 13.8V output. 
IC2 Decoding of band data Open collector. Active is ‘’L"’. 
IC3 RX: Product detection, TX: BM A55kHz<AF. 
1C4 Audio power amplifier 
IC5 TX 1st mixer 455kHz—>40.055 MHz. 
1C6 FM IF amplifier, detection, squeich 

1C7 (1/4) DC switch Turned ON in TX mode. 


1C7 (2/4) AF signal switch Turned ON in SSB and CW mode. 
IC7 (3/4) AF signal switch Turned ON in FM mode. 


IC7 (4/4) AF signal switch Turned ON in AM mode. 
1C8 (1/4) Turned ON in AM mode. 

1C8 (2/4) Turned ON in AGC and SLOW mode. 
IC8 (3/4) Changeover switch of meter Turned ON in TX/ALC mode. 


1C8 (4/4) Changeover switch of meter Turned ON in TX/PWR mode. 
S-meter sensitivity switch Turned ON in HF mode. 


ICQ (2/4) 
S-meter sensitivity switch Turned ON in FM mode. 


ICQ (3/4) 
ICQ (4/4) 

ALC level switch Turned ON in AM and CW mode. 
ALC level switch Turned ON in SSB mode. 


Operation/Condition/Compatibility 


AGC time constant switch 


AGC time constant switch 


1C10 (1/4) 
1C10 (2/4) 


1C10 (3/4) ALC level switch Turned ON in power-down mode. 

1C10 (4/4) ALC level switch Turned ON in mode other than power-down mode. 
1C11 (1/4) ALC amplifier 

1C11 (2/4) Reflected wave voltage amplifier 


1C11 (3/4) Detected output amplifier 


iC (aa) Power meter amplifier 


Amplifies voltage of traveling wave and reflected wave. 


TS-140S/680S 


DESCRIPTION OF COMPONENTS 


Use/Function 

| = Qt 13.8 line switching 
eT 

Switching ; Turned ‘‘L’’ in 50 MHz band mode. TS-680S only 


Qi 
Turned ON in 50~54MHz mode. TS-680S only 
f O6 «(| 8V lineswitching = —_| Turned ON in 21.5~30.0MHz mode. 
| = Q8—| BV line switching Turned ON in 0.5~10.5MHz mode. 
Q9: 0.5~10.5MHz Q10: 10.5~21.5MHz Q11: 21.5~30.0MHz 
VCO 50.0~54.0 MHz. TS-680S only 
een Coctsenie en Womew Vit ed) ie 
13.8V line switching Turned ON in RX mode. 

Q21 Post amplifier 40.055 MHz. 


028,29 Switching Shunt IF circuit when NB pulse is generated. 
Q30,31 IF amplifier 455kHz. 


032,34 8V line switching Turned ON in CW mode (excluding CWN). 


035~39 Q35: SSB O36: AM O87: FM Q38: CW Q39: CWN 
Q40,41 Switching 


; Shunt of TX circuit in RX mode. 


Shunt of RX circuit in TX mode. 
O. 8V line switching 


Operation/Condition/Compatibility 
Turned ON in 2MHz band mode. 
Turned ON in 50MHz band mode. TS-680S only 


8V line switching 


43 Generates RB. 

O44 8V line switching Generates AMT and SST. 

Q45~47 NB amplifier 455 kHz. 
048 NB buffer 


NB AGC amplifier 
Switching 


49 


Set to ‘‘L'’ when NB pulse is generated in NB2. 
Set to ‘‘L'’ when NB pulse is generated in NB1. 


O51 Switching 


052 Switching Set to ‘‘L'’ when SKB pulse is generated. 
Q53 IF buffer AGC, AM. 

Q54 AF buffer AM. 

@55 Switching Set to “L" in TX mode. 


Q5 


6 
O57 Switching Set to ““L'' in MUT and TX mode. 
Q58 AF amplifier FM. 

Q59 AGC amplifier 


Generation of S-meter voltage. 


$< 


AF amplifier 


S-meter amplifier 


Prevents S-meter from over-reading when power is turned ON. 
Generates HF voltage. TS-680S only 
O64 Generates 50 MHz band voltage. TS-680S only 


Q65,66 Switching Sets AGC time constant in mode other than FM mode. 


Q67 Switching Invalidates changeover of FAST/SLOW of AGC in FM mode. 
ti oe” ALC meter amplifier 


RF amplifier 8MHz band. TS-680S only 
Q71 


Switching 


Switching 


Switching 


2 lk 
: 


RF amplifier 


O MHz band. TS-680S only 
50MHz band. TS-680S only . 
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TX AF amplifier 


Switching 


Shunt of FMM in RX mode. 


8V line switching 


Turned ON in TOC (Tone transmission) mode. 


Switching 


O75 
Q76 
Q78 
TX 2nd mixer 


8V line switching 


Generates RXB. Set to “’L"’ in TX mode. 


40.055 MHz (39.6 MHz in FM mode)> Transmission frequency. 


Turned ON in FM/TX mode. 


083,85 13.8V line switching Turned ON in 50MHz band. TS-680S only 
084 Switching Connects KEY line in CW mode. 
O86 TX IF amplifier 455kHz. 
Q87 “TeV tine switching Turned ON in TX mode. Generates KEYING timing. 
O88 8V line switching Turned ON in FM, CW and TX mode. 
O89 AF amplifier Output to RX packet terminal. 

090,91 Switching Generates SS and CSS. 
Q92 Switching Set to ‘‘L”’ in power -down mode. 
Q93 Switching Set to ‘’L"’ in mode other than power-down mode. 
a94 ‘| Switching Set to" in HF mode. TS-680S only 
Q95 Switching Set to ’L"’ in 50MHz mode. TS-680S only 
Q96 Switching a Set to ‘“‘L’’ in SSB and FM mode. 
097 _[ Switching Generates squelch signal for packet. 
Q98 Switching ___| Generates NFT. 
Q99 Switching Z Connects SEM line in CW mode. 

D3 Switching Changeover of BPF. 

D5,6,9,10 Protection from lightning surge. ie 
DES ile 20 ~ | Switching _| Changeover of BPF. 

D21,22 Switching Changeover of BPF. TS-680S only 
D23 Absorption of surge voltage of relay ~ NESE attenuator relay. — 
D24 soa Prevention of reverse current Information on 28F 28MHz band and 50F 50MHz band. TS-680S only 
D25 Absorption of surge voltage of relay For RF AMP changeover relay. TS-680S only 

D26~29 Prevention of reverse current Decodes band information. 

D30 Voltage shift ip 
D31 Prevention of reverse current Decodes band information. TS-680S only 
D33 Prevention of reverse current 

D34,35 Change of VCO frequency 0.5~10.5MHz. 

D36,37 Change of VCO frequency __[10.5~21 .5 MHz. 
D38 VCO switching For 10.5~21.5MHz. 

D39,40 Change of VCO frequency 4 21.5~30.0 MHz. 
D41 VCO switching ~ | For 21.5~30.0MHz. 

D42,43 Change of VCO frequency 50.0~54.0 MHz. TS-680S only 


VCO switching 


For 50.0~54.0MHz. TS-680S only 


Switching 


For TX mixer of VCO output. 


For RX mixer of VCO output. 
For CAR level. 


Prevention of reverse current 


RXB+SSB. 


D 
D 
D Switching 
D 
D 
D 


Prevention of reverse current 


D50,53 Switching 


Receiving 1st |F MCF circuit. 


Done 5Z Switching 


=e 


Transmission 2nd |F MCF circuit. 


Attenuator 
54 


D Switching 


Receiving 2nd IF circuit. 


D55 Switching 


Transmission 1st IF circuit, 


D56,57,60~63 | Switching 


Selects 455kHz filter. 


D58,59 Prevention of reverse current 


SSB+ CW wide. 


Transmission 1st IF curcuit. 


TS-140S/680S 


DESCRIPTION OF COMPONENTS 


Use/ Function 


(Ra Switching 

ace | Switching 

Mees | Prevention of reverse current 
ie Prevention of reverse current 
Teta 


I Prevention of reverse current 
D71 Noise detection 
Switching 


D73,74 AGC detection 


D65 
D67 
D68 
D70 
py 
D75 AM detection 
D76 
D77 
D78 
D79 
D80 


4 
W 


Prevention of reverse current 


Prevention of reverse current 


eee | 

emen7e8 °F) Temperature compensation 
Soll Prevention of reverse current 
) Bae Prevention of reverse current 
Prevention of reverse current 
Peis? Prevention of reverse current 


Prevention of reverse current 


D82 
Prevention of reverse current 
Noise detection 
Noise detection 
Voltage shift 
Prevention of reverse current 
D93 
D9 


Absorption of surge voltage of relay 


D91,92 Voltage shift 


Voltage shift 


| 83 
Prevention of reverse current 
, aad Switching 

Prevention of reverse current 
| & Seeorer™) Switching 

Switching 

Switching 

Switching 

Prevention of reverse current 
Prevention of reverse current 
Switching 

Temperature compensation 
Prevention of reverse current 
Prevention of reverse current 
Prevention of reverse current 
Prevention of reverse current 
Stabilization of voltage 
Prevention of reverse current 
VCO switching 

Prevention of reverse current 
Prevention of reverse current 
Switching 

Prevention of reverse current 
Switching 

Voltage shift 

Switching 

Isolator 

Isolator 

Voltage shift 


Operation/Condition/Compatibility 
Receiving 2nd IF circuit. 


SS line. 
SSB+AMB. 
SSB+CWB. 
MUT+RB. 

FM squelch circuit. 
FM 2nd IF circuit. 


Xx 
FMB+CWB. 
S-meter curcuit. 
5OW+PPD. 
PD+FMB. 
AMB+CWB. 


ALC. 

Protection. 

NB1. 

NB2. 

SBK. 

CWB+FMB. 

For remote control relay. 
Outside ALC. 

For DELAY TIME module VCC. 


HET amplifier input. 
RXB+NFT+ALC. 
Receiving HET output. 
Transmission HET output. 


D 
ow 


FM transmission IF output. 
Changeover of transmission BPF. 


CAR TIF input circuit. 
TIF amplifier. 


Power supply circuit for keying. 


For ALC amplifier. 

Unbalancing circuit of AM carrier. 
For 0.5~105 MHz. 

SSB+FMB. 


CAR TIF input circuit. 


FM transmission IF output. 
Protection circuit. 
Transmission output in mode other than FM mode. 


VOX line. 
VOX line. 
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Q1 
Switching Turned ON when KEY DOWN. 
Prevention of reverse current 
Operation/Condition/Compatibility 
ICiey/2) 
(Cnn 72) Comparison of ANT! VOX level 
FM MIC AMP UNIT (X59-3000-02) 
Component Operation/Condition/Compatibility 
TRX UNIT (X59-3340-00) 
Component Operation/Condition/Compatibility 
One-shot multi vibrator Syncronized to pulse, with width of 1/4,4/4: 5mS and 2/4,3/4: 40mS. 
©1,2°6 Switching transistor Turned ON when CW KEY DOWN. 
O3—5)7/ Switching transistor Turned OFF when CW KEY DOWN. 


SIDE TONE UNIT (X59-1060-00) 
VOX UNIT (X59- 1080-00) 
1C1 (2/2) Limitting amplifier 6: Input 7: Output 
Q3,5 are ON in receiving mode, and Q1,2,4 are ON in transmission mode. 
DELAY TIME UNIT (X59-3360-00) 
Prevention of reverse current 
FAN UNIT (X59-3370-00) 


SIDE TONE oscillation 
Usel Function 
Comparison of VOX level 
SUB TONE Pe ~~ 
NB2 UNIT (X59-3350-00) 
Operation/Condition/Compatibility 
Component Use/ Function Operation/Condition/Compatibility 
ICI One-shot multi vibrator 
Use/ Function Operation/Condition/Compatibility 


Switching transistor 


Temperature detection 1/2: Power down 2/2: Fan motor operation 


TS-140S/680S 


PARTS LIST 


CAPACITORS CC P45 0 ST Heiar22000 J CC45 Color* © Capacitor value 1 0 3=0.01uF 
iN ees. 3 4 5 6 ns 
UNG eo eere ceramic, electrolytic,etc. 4 = Voltage rating 1 0 O=10pF f \ 
2 = Shape ...... round, square, etc. 5 = Value | 1st number t Multiplier 
3 = Temp. coefficient 6 = Tolerance dit O nel a= OOD E 2nd number 
© Temperature Coefficient 1 O 2=1000pF = 0.001uF 


2nd Word G H J K iB 
ppm/°C 221810) +60 | +120 | + 250 | + 500 


Example CC45TH = —470+60 ppm/°C 


Code B C D F G 
(oF) ain Olt O25) 205 +1 +2 


L—-|-—-Pyo|—R T 
Red |Orange | Yellow | Green | Blue 
ppm/*c_| 0 | -80 | ~150 | -220 | ~330 | ~470 


U 
—750 

@ Tolerance 
+0,.25|+05 | +2 | +5 | +10 | +20 | +40 | +80 |+100 | Mor 10yF-10~+50 
fe pesprosp 2 fe [rw | ® [em | [re Tee 


Less than 10 pF 
® Rating voltage 


200] 


e@ Chip capacitors Dimension 


(EX eas e=5 om f=).CH2 fr T3D =3— Refer to the table above. 
cay) a an Fee eee | Empty —s- | 5.6 #05 5.0+0.5 | Less than 2.0 
1 Ss} ZY is) ‘7 5 


3.2+0.2 | 1640.2 | Less than 1.25 
2.0#0.3 | 1.25+0.2 | Less than 1.25 


> wees GF Dimension 
teniey (BF) 1 =ypete= ceramic, electrolytic, etc. L 
RESISTORS 2 SHOPE:..2-: round, square, etc. 3220-2 | 1.62 0.2 


3 = Dimension 
4 = Temp. coefficient 


@ Chip resistor (Carbon) 


(exis Ha Se 5 = Voltage rating Rating wattage 
meee ys [Cora [Wattage | Cord | Wattage | Cord [Wattage] Dimension 
(Chip) (B,F) P24 [i fiow || 2e | vawisa | ww | A ts 
e@ Carbon resistor (Normal type) 2B [1/ sw || 2H | 1/ aw || 30 | aw | Sy 
ile Ae meray (el ley 
joo S465 6 7 
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PARTS LIST 


> New Parts 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


Bh asa 


ADL~1032— 
ADL~ 16 
“1286-01 


aa 


423-1498-13 REAR PANEL 
A33-N408—04 REFLECTOR 


IA) 1 one : PANEL ESCUTCHESN ASSY 
FRANT GLASS 

FRONT GLASS 

OPTICAL FIBER ASSY 
ELE TR 


PTEOT 
MEST EF 
WARRANTY CARD Ke 
TNS TRUE TION MANUAL 

ESL LT CHERN 


LAME (14¥.80MAa) 


MANDEL. NAME FLATE 
MADEL. NAME PLATE 
MADEL NAME PLATE 


ME RAM TI” ad. CON az 


RE TRAX TAL CABLE 
fF DIN PLUG ( 
Dl POWER CARD ASS 
MANNEL TING WIRE CE 
io LUG 


TALL eE 


( oe } 
Al. ALS 5 
co 


a CMI) 


Me: Bee PLUG 


ARLE 
CABLE 


Ctl ) 


SHIELDING COVER 
SHIELDING CAVER 
BLIND PLATE (REAR PANELS 


CSLGNAL UNTT) 


INSULATING SHEET C.LITHUM BATT) 
le KNOB FIXED SPRING 
£B-O4 Bate OF RING 

G1) 0610-04 ale 
G1O-0656-04 fF 
G10-0660-04, f 


: a (Si) 
ect g (PANEL. ) 


G10-0668-04 feel) (SIGNAL UNIT) 
G10-0633-04 Plete | OEHASStS SIDE) 
G1 3-0684-04 MUSH ON (SUR CHASSIS) 
Gl3-0831-04 IDUSH [AN CSTGNAL UNIT) 
G13~-0848-04. USH TON CKENAE ) 


G13-0849-04 USH TN (KNOB) 
Gt3-0850-04 CUSHION (KNAE ) 


E: Scandinavia & Europe K:USA P: Canada = : bbe set pati 


U: PX(Far East, Hawaii) T:England — M: Other Areas 
UE: AAFES(Europe) —_-X: Australia A\ indicates safety critical components. 


TS-140S/680S 


a PARTS LIST 
Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


Bhaease & 


ah #) Glo= (Je MUSH TON CESEUTCHERQN } 
Ak #L GITS-O0064—-Oe4 KUSH TSN CREF LET TAR 
1A.1B ( O94 PATE TG Geis eyes) 
: Jé PLAT SPRING 
CUSH TAN Chie 


[LIS TN GEE AIL IAL. Bg 

“WES TN CMa) 

1 é HTN CPLEX TRIE IAB} 
3-991-04 LUSH TAN 


Oie-Bldo-Oe ARTEUN TNX 
Ji BL6S-04 MARTON BAX 
( PAL. “KING F i omg te 


He 1405-04 ( 
oe 41 DEBS A IVE BAUS 

“O11 “ROTEL a TVE BAG COI CORD) 
QATELTIVE BAG CMTC) 


CREAR ) 


NT PRAT 
TYPE ) 


-BbGd=14 MAUNT ING Bt eeeisans 


4208-04 MOLINTING HARDWARE (ASSIST FANT) 
O141-04 SPACER RING (MIC 
32-7 92-0 HEX BOSS 
J42-0442-05 HOLE BUSHING 
50-0401 05 HINGE 


ae #) JS0-0402-O% HINGE 
Use 4 (SS FUSE HOLDER CDI POWER CARD Ao Y 
12030" Oe WIRE BAND 


LD elt coUs MARR ING HANDLE 
es ves MATIN KNEE 
NOE CINS TD} 
KNB (QUTS TOE) 
FUSS FCN CPAYWER SW) 


ChW SW) 
CPWE SPD REGION» NE LIYE 
Cha) 
NE CAST 
ENA Corin 1? 


CNA (ASH) 

KM EQ ES (LSB /LISE ) 
KC NQE CIW/N ) 
NOE CAM/EM) 
KNOB CLEAR) 


I~ 3088-04. KNOE (SmAN ) 
S039-O4 KNOB (VFR) 
3090-04 KNB Cis eli 
J 30914 KNOB (MV) 

I SOD 2-4. KNB (MM. TN) 


P3093 04 KNOB CBAND ) 
~ 3094-04. KNAR (NE ETI) 


#5 8a A : TS-140S (K,M,T,W) 
E: Scandinavia & Europe K:USA P: Canada B : TS-680S (K) 


U: PX(Far East, Hawaii) :England §M: Other Areas 
UE:AAFES(Europe) _-X: Australia A\ indicates safety critical components. 43 


TS-140S/6805 


%* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


SheA/sR & 


Nia te ae FLAT WASHER 
N19-06 FLAT WASHER (MAIN KNAB) 
NO9-Deo6-O° GND SCREW (SUB PANEL. ) 
NOD “Oa col RRE W GPELLET) 
NBG-2608- AG, FLAT HEAD TAFTITE SCREW 


NOO-O644—14 BIND SCREW (FRANT GLASS J 
SO 2G O64 1. FAN HEAD MARHINE SIREW 
10-40 14-41 PAN HEAD MACHINE SIREW (GND) 
Net GO bs 46 FLAT HEAD MACHINE SRE 
N 3-300 6-4 PLAT HEAD MAH INE 


9 Obie 3- SEMUS SCREW 
ye ern | VAL. HE AD MAL HINE 5 
POO 46 BRAZTER HEAD TAF TI TE 
3? 3006-41 BRAZTIER HEAD TAPTITE 
ZA, ie JP 3006-446 BRAZIER HEAD TAPTITE 


3A J? 3008-4 1 BRAZTER HEAD TAPT 
ah 38 SONG 46 FLAT HEAD TAPTITE 
el 3? SO10-4 1 BRAZTER HEAD TART 
AG) BODE 4G TR HEAD MACHINE § 


IT lke 


SOk i 
Re LAB BAS GOS FLOFPRABE RS SG La 


94-24 37-15 PUSH SWITCH CP AWER ) 
ow 1406S SENSITIVE SWITCH OMIRROPHRNE 3 


PO fae jute SPEAKER 
TRS Oso52 tS MUCRAPHANE 


Wiel OBO 2 --DSs ENCODER ASSL 
WO?-05 15-05 LITHIUM BATTERY 


X41~-3030~00 SWITCH UNIT 
X41-3030~11 SWITCH UNIT 
X45-3100-00 FINAL UNIT 
45310011 FINAL UNIT 
X51-3040-00 FILTER UNIT 


J1-3040~1 1 PIRTER UNGT 
3100-14 ANTRAL UNIT T 
Oy fh IAN TROL. WNT 
DISPLAY UNIT 
DISFLAY UNTT 


SIGNAL UNIT 
‘a TGNAL. UNIT 
OLGNAL UNIT 


SWITCH UNIT =e -3030-XX) -00 : TS-680S -11: TS-140S 


CRATE Y TE LOM DYVIEND CALM AOD aOR Mm 
CALF SLLHLOLS TEND CHTPVCCIOOrr J 
MEOAEW THO TOM ELECTRA OUP SOW 
ALE SLIHLOLS IVEND CHIPUROUrREr J 
MEATY LE 222m CYLND CHIP CC 2200FF M 


LEW THAR eM 
D4EW 1 Ad POM 

4 W THO 1 OM 
N4AEW LH LOOM 
OE WAT OM 


4, PIF OWY 
AUF LOWY 
LWUUr SOWY 
LOUF SOW 
eel LOWY 


| 
U. 
i 
Ne 


cell 
de 
Ie 


EOE W LHR TM ELECTRA 4, HUF SOWY 
ILA FE SLLHLOUS TCM HIP i TOPE J 


E: Scandinavia & Europe K:USA P: Canada ° Rl eros Le li 
U: PX(Far East, Hawaii) T:England — M: Other Areas 
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TS-1405/6805 


> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New 
a 
SRES (hk 


Description 
BhaASsR 
SOW 


WY 
LOWY 


THOLOM ee a Paiixt LQUF 
LHIOOM si LOUF 
LA4 70M APF 


CANNECTING WIRE CAF » $01) 
CONNECTING WIRE CRIT. TF 
PIN CONNECTOR  (3F) 
PHONE JAK 


ormie 1) 


CHOP 
CHIP 


VLAN 
iN n4 1 F a5 amano) 

RDA LF 921 LLIN CHP 
RD4ATFRAR LOL OND Ae 
RDA Re 3S CYLND CHL 


Late 
Lilt 
CEP 
Pe a 
HIF 


LYLND 
IY LNT 
LN 
YAN 
oY LND 


oe 1 shee p a 


PYLND CHIP 
PYLND CHIP 
PYLND CHIF R 
PYLND CHIP! R 
SYLND CHIP F 


RR D. 4 iF ci iC 
RDA LE B2RS62. J 


1/BW 


1/BW 
1/BW 
1 / BW 


PEP Ro PUG 
HTP 
lob Te 
HEP ne 
POT, 


LAD 
1.3. GND 
RDA LF 4.) CY LLND 
RI¢ a F ee Od ILD 
alas TRIPIMI Nt Gi 


RDA LE 


@BlOay 
‘ Deb LF : 


PATENT TAME TER 
PATENT TOME TER CR] 
felt TF" ts () NHM 
DT SDE 

MHIP DEQDE 

CAL AME) 
DIGITAL TRANS [a TAs 
TRANS 1S TER 


TRANS [STM 
HIF TEANS TS TAR 


FINAL UNIT (X45-3100-XX) -00: TS- StS wily: at 140S 


EAS BLASG LE 
EMI SDe2H6B 1 J 
Lol 1004-05 
DAS EI abl lei dl 
LMP SFeH ead 


CU Ves 
REO4EW LH LOOM 
MEO4EWLE LOM 
Cte Dh 1920s 
MEQ4EW LH LOOM 


ERAN L. 

MICA 

: TERAM TI: 
RERAMIL 
TASH Ue, 


MERAM [I 
“LER TRE 
mE TREY 
RERAM IT. 
ELEM TRS 


‘ 6 () PE 

0. OOGBUF 
POPP 
1200RF 


Oe OE AGTES ns. 
LOUF SOW 
LOOUF WV 
O.0470UF & 
LOWF SOWY 


A : TS- 140S (K,M,T,W) 


E: Scandinavia & Europe K: USA 
U: PX(Far East, Hawaii) T: England 
UE : AAFES(Europe) X: Australia 


P: Canada B_ : TS-680S (K) 


M: Other Areas 
A\ indicates safety critical components. 45 
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PARTS LIST 


> New Parts 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


100UF 28 
ae PSU 
LOQQUF = 16WV 
4 7UE eS 
0.047UF kK 


RET aEWLE4 2M 
Oe Laas 

EOE W LE 4 OM 
SOLS 


AE WILE POM 

4EWLE 70M 
err Te9=0S 
PAS SL eH lad J 


Aru oe Mee 
arr oS WU 
L 0. O47UF  k 
CERAMIC eae uf 


MAX TAL CABLE WITH PLUG CSOD) 
SAX TAL PWT SP LUG CPA 
MAAX TAL CABLE WITH PLUG CORY) 
IANNEICT ING WORE 
IANNELSTING WIRE CAN ) 


INNELT ING WIRE 
PIN CONNECTAR  (3F) 
PIN CANNECTAR (AF) 
2s ie PIN CANNERTAR (3) 
at tera de MANNER T ING WIRE 


PUN CANNES 


PORe CS 


ENSULA TAR 
HEAT SINK 

FAN (MSTOR ) 
INSULATING BRARD 
INSULATING BRARD 


LEAF 
FLAT 


SPRING 
SPRING 


TRATDAL CARE (KT 4) 
TRATDAL CARE (kT 4 I 
SMALL. FIXED TNDUE TAR 
SMALL. FDXED TNDUETAR 
TRAIDAL CATL. 


CUE) 


base IE NFB GALL. 
recy Heal 0a] TROIDAL COLL 
Pea hea ach eee a le HOKE PATIL. 


a6 Ded TRATDAL CAT. 
UIA SMALL FIXED TNDUR TOR 


Sra neaeek tank L.AW-FRERUENEY HOKE CA TL. 


NB 
NO9-(O¢ 
Nos 


IOI B46 
=inval 
a Ab 


BRAZIER HEAD TAPTITE SRREW 
OEMS SIREW 
BINDING HEAD MARHINE SCREW 


iS ee 
ASALBIS 
‘31 4 DE SASREJ 


is Bae J IL saW 
Elec “PROSE RS= / 180 J LW 
ROP Pane yas 


f es J IW 
A “pRABE Ree) | ola J IW 


Rev 4DE 341504 


RO L4DRSALO0T ‘Lar ROSreRS 18 J IW 


E: Scandinavia & Europe K: USA P: Canada & ep bed aaa 


U: PX(Far East, Hawaii) :England — M: Other Areas 
UE:AAFES(Europe)  X: Australia A\ indicates safety critical components. 


TS-1405/6805 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address a Parts No. 
SRES | th fF. S & € & 


Description 


BhAasRm & 


@~-1L431-05 TRIMMINGSPOT. = ete) 
Roos Oio0~OS JUMPER Re soo <SRM 
Re LG TOS JUMBER REG TSO Rhh 


Solar t-OS RELAY 


VAR TO TER 
VAR TS TER 
DTQDE. 
DOEADE 
DT ADE: 


MST 


ENE: i D TRADE 
Zles 


ANF BOS IR CVALTAGE REGULATOR +5V) 
STFA LL. THERM LS TQR 


REO =Ba ro eU MADULE UNIT 


MTA 
MIA 
eS 
MICA 
MICA 


IMP SD ald 1 sretel 
ae? aes ‘id 
MO SDH Sed 
LMOSE 
eee 


foe 


Va ie 
HELI 


TER AM Un 
CERAM TI. 
ERAN Ce 
ME RAM TI. 
MER APT TI 


I hwaatdA 3 LF 


MER AM L. 
EAM IN, 


ERANTE A 30PF 
CERAMIL 330PF 


Ike RAM ae 


; es 
LERAM 


i “E RAMI F 
j if . a _M, ,W 
E: Scandinavia & Europe K:USA P: Canada e gue aes er me 


U: PX(Far East, Hawaii) T:England = M: Other Areas 
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TS-1405/6805 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Address |New 


Parts No. 
Parts 
SRS t& RM) F Ss & £ F 


Description 


ae ER AM C1. 
LIAS IE FRAM To 
Mk CERAM TC. 
I Ah. HHO: 300 ER AM Tt 
IE FRAM To 


SILALH LOLS 

CH LH6BOS 
SIBLHA PAK. 

mE AE WE 4 OM 

EOE W L HSER M 


LE FAM [Io 
IE RRAM To 
CERAM C1 
ELEC TRE 
EEL TRE 


LOORF 
OOPF J 
4 °O0RF ke 
Aer aaWY 
Sn Ue mOWY 


LE FRAM TI” 
TRIMMING CAF 
TRIMMING CAF 


47 OO RF kK. 
CAF ) 
CQ ) 


In KAS THA H4. tale, 


PIN CONNECTOR 


PIN CONNET TOR 
PIN CONNECTOR 
CONNECTING WIRE 
PIN ANNE TAR (CSF) 


CNLO 5059-05 


196 Revel sli teuil BASS 


i ae ee Ue ets TRA T DAL. 

TRAT DAL. 
TRAT DAL 
TRA T DAL. Nb 
TRATDAL INTL. 


CNT. (kT-41) 
ATL. ChSh-2) 
i CLOG) 


TRAT DAL 
TRA T DAL. 
TRAIT DAL. 
TRA T DAL. 
TRAIT DAL 


MATL. 
CY T.. 
AY TA. 
AT. 
LAT. 


TRA TDAL. 
rf9 VA. 
TS TA. 
WA TA. 
MATL. 


NAY TA. 


yee 

NY TL. 

MATL. 

TRAIDAL ATL. 
CHAE OTL. 


L 33-065 1-05 


AHO evi ceil tal 
LAD RTOl fei 
Al d= 1c 
AD TOL 1-14 
W40-LO11-L- 


SMALL FIXED CNDUCTOR 
SMALL FIXED TNDUCTOR 
SMALL FIXED INDUC TAR 
OMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
40-68 25-04. 


OMALL FIXED TNDUC TOR 


N30 3006-46 PAN HEAD MACHINE SIREW 


Riga si-usS 


: TRIMMING FAT. 
R7asO0S0-05 


JUMPER REST 


(100) 
() SHM 


A 


E: Scandinavia & Europe K:USA B 


U: PX(Far East, Hawaii) 7: England 
48 UE : AAFES(Europe) X: Australia 


P: Canada 
M: Other Areas 


: TS-140S (K,M,T,W) 
: TS-680S (K) 


A\ indicates safety critical components. 


TS-140S/680S 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


BhAA/SR 


iS1555 
iSS101 
NSPS) 1N 


PW LIA CM 

“WI THeeQ) 
PA LHL OOD 
“CATH I SOI 
PCH TH Ot 


CAL PCH THOS OI 
EDAEWIEA 70" 


KALE YIELO2M 
re ECV ALES W I. (ett IM 
KALE BIHS9 1k. 
MEAL PW Le 2M 
CK4IFBLHS9 TK 
MEOAEW Leto 


od 
A1FSLIH330J 
JAE W LA POM 
ALFYIELO2EM 


Ne ak 


EKA Y LEzeen 
mA TE CHLHLOOD 


Hg Bae ines 


EOE W LI 0M 
CALF 


SC4TF SL LHS6t) 
A LS 
“KALFALHIOLK 
“KAT FBILHS9 LE. 
ake 


| 
| 
ie 
i 
EAT FALHI OLE. 


| 
I 
ie TECHIHOSOC 
| 
| 


SL LHe? 


SL. LHe el) 


JUMPER REST 


RELAY 
RELAY 
RELAY 


DTADE: 
DTQDE 
DINDE 


RGE. ARSORE 


TRANS IS TAR 
TC (PRWER 
TRANS 1S TOR 


ELL TREY 

ie END CALA 
MYLAR 

MYLAR 


YLIND CAL Pit 


ELEC TERY 


0 AHM 


FR 


MADUMA EE 


AP LIF 
LOOORE 


0. O4 7UF 
COE 


QO. 0 
eer 


PVALND a eP aoa e 


CYLND CHIP © 1c 
PYLND CHIP Cis 
CYLND CHIP ¢ 


VLBA 
CYLND CAEP 


ELECTRE 


LO AEINDOD Uosiintse Sli 
2 hODGRF 


YLMD Cie 


ELE 
mY LAND 


PARES 
HIP 


CYLND CHIP 0 
390 PE 


IYLND CHIE 
ioe Tae 


YUN D CHT 


LODOPE 
A7UIE 
LOOOPF 


meliF 
BaF Fr 
Bele 


CYLND CHIE = é 4 


LYLAD CRIP ot 


ELE TRA 
RYLAND CHIP 
MYLAR 
MYLAR 


Pee! Tents ath. 


ELL TRE 
RYLAND CHT 


a 1O00F ia 


0, O22uF 
0, 01QUF 


CYLND THE  22Pr 


LAE GC 


GND HTP 


ELI TRO 
BYILND Ae 


CYLND CHIP © S6PF 


GYLND CHOP et 
RYLHD CHir ede 


EyLAD CHiF 
EYLND (HPP 


1 90PF 
ig 3 DPE 
13QPF 


LOWY 
I 

kK. 

K 

fr 


L&WY 


I". 
M 
LOWY 
M 
Ml 


LGWY 


A : TS-140S (K,M,T,W) 
B_ : TS-680S (K) 


P: Canada 
M: Other Areas 
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PARTS LIST 


> New Parts 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile onne Parts No. werden nicht gellefert. 


Parts No. 
3 & F 8 


Description 


S6 hh BSR 


Pe LH Ee. 
CRIES 1: 
PrLND CHIP 
IYLND THIF an oe) ‘ 
FE TR xeUte TOWwy 


Bane el i Bee 
oN HIP I Sore 
FOV EANDOY STARS She 

JOTALSIMIDE MSR? a 
ete elt Elem 


J 
all 
al} 

J 


aL ECHL HOS OC a Nc 8 a i i Bd Fs 
I a) AL PCH ALH TL OOD LCE DS Ae ar 1} 
SL “HA MOO LLNS CP Pate Vere le 
ne PCH HOA OM” LULA eH be (dalle r ¥ 
Claik I HI Hy Qt END CH LPT Pe 


ND CA COS J 
CT e) eke Nee wee csr a 
RD Ae Ne eat a) 
CLAD CA? > | OGG M 
ea SRED lis ra BO i f 


I LAL Fl. ce) 


RYN ea DOR M 
OD ae is ae ie 
JOUAISIOE Tees os eNO t= M 
aD LR C1) a iE 
ReielNIDY TS AMA TE, ales ats 


mE ALE Y TE LO i 
LAI Hi. HO Ls 


CAL PHA HOO: yy ere seed. Ont ie 
MALE TH A SOS Pca AL Ae aoe uf 
hn LECH HOO PLD CADE ea Gre ie 
Ele Ame LNiDh Gia Porte id 
SP 10 IL eam ee oe eB 


thi ire. p 
ELL: TRAY Ae sie LOWY 
JONAS IDS aM LOO RF M 
The) eke eae I. 
MYLAR Che AOI fe 


PUSH LAS GOS 
JEW Ia POM 
FY lee PT 
PAL CHT HORST 
tM LH LOSE: 


Lévy 1683 
abtetiey 


1. f). “i Be 6.3WY 
FI TRA LGWwY 
FEI PRR 1L6WY 
Te ale ND LAGE M 
MYLAR Ke 


Sites ae Bah 
ay FEW TO 1M 
EW LPL rm 
oka LF peice Oe 
coe 1 He 


Ph 
ee 
fF. 


ae} 


a Sass le iP cbt CD, tet LIF GH .3WY 
ELE TRA i DUE SOW 
LERAM CI” etd te kK 

TANTAL. . Ae JealW 
ELE TRE el LGW 


coi 


oe 


CERAM T 1B00RF 
CYCND CAL? re PE 
LXLND CAP AO DVR 
LAM Te. Size 
LYLND CHIP See is 


EASE LHL Bek 

C4 LEUS THO POD 
4 LF CH i i OOD 
pF 3305 


EOE WLI 4 70M 
ed i alge! e LeQJ 


ELE TRE 4 PU LEWY 
ETCND CATR Te! barr J 
LYLND CHIP OO .YorF D 
CYLND CALE errr J 
IYLND CHIP c elple J 


C c 4 1 Fs 6) 3 1 ' 2 7OJ 
ALEPH LHe OS 


A : TS-140S (K,M,T,W) 
B_ : TS-680S (K) 


E: Scandinavia & Europe _K:USA P: Canada 
U: PX(Far East, Hawaii) :England = M: Other Areas 
UE:AAFES(Europe) —-X: Australia A\ indicates safety critical components. 


TS-1405/6805 


> New Parts 


Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Parts No. Description 


Sh ASR 


ALF SLI POS row EMDR ay: Beare J 
c SAFSLIHIOL Sie CHLP SC OR a} 
EDA W TTA POM oO AP UF LOWY 
ME OAEW LT LOL MM ELE TRA LODE LOWY 
KALE BIA? 1k aD 0 OP sire OR kK. 


FI. “H LHerrOd eet Autiene J 
LET i ) rLND CHER ee arr I) 
eae [. 3300 kK. 
eral FL ESL TRS Aer L6WY 
e90- 20. A rp 08 ELEC TRE LOUIF LOWY 


mW I Ie PCM 
ae oy 


tals AP LiF LOWY 
EL EL Arle 16WY 
gle ND : “HIPC APORE k 
CYLND CHIE OC 470PF K. 
DY IND Sch oy SOGUR 


i CYEND' CAEP CPDROORF 
il ALE or 4H1 at. J PreEND CHR ShOortr 
COS-8S07=s05 TRIMMING CAF (4.0FF ) 


TERMINAL 

PUM MANNED TAS 

PEN IOSNNEL TIER or 

RF CAAXTAL CABLE RECEP TALL bE 
PIN CANNEL TRE i 


PIN CANNEL TAR ef") 

RF CMAXTAL CABLES RECEP TAILLE 
PIN CANNEL TAR ar 

PIN CANNEL TR 

FIN CANNES T EER 


ERY ANNEL TARR 
Beas In “ANNE. Ds 
ri ' 4 


CN TS EO29 2000-05 Il SACKET C2BF" ) 


AL <4 P11-0817-04 SHIELDING CMVER 


AS “TO=te2ee lA SHIELDING CAVER 
ies PPS Lieieo4 SHIELDING CQVEER 
Aya) ives “JO 1344-04 SHIELDING PLATE 


ll 40—-LOTL-14 SMALL. FI ep TNDUC TAR 

‘ AQ “14 SMALL. FT TNDUEL TAR 
: 2G é b= 15 MATL. (VIS OTMHZ) 

AQ-1OV1-14 SMALL FIXED INDUC TQ 

LO Sh he SMALL FIXED [NDE TINE 


LO r50 Pe SMALL FIXED TNDUL TAR 
woth ie SMALL FIXED INDUC TAR 
40 1501-14 SMALL FIXED TNDUI TAR 

32~-0649-03 ATL. (YUEN SSMHZ) 
“14 SMALL FIXED TNDUE TOR 


SMALL FIXED TNDUE TASER 
QT. (1OMHZ BRP) 
TN C.. (LOMHZ RPP) 
QTL. (1OMHZ BEF) 
SMALL FIXED TNDUL TORR 


ht A : TS-140S (K,M,T,W) 
E: Scandinavia & Europe K:USA P: Canada B : TS-680S (K) 


U: PX(Far East, Hawaii) T:England Mi: Other Areas 
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 51 


TS-140S/680S 


52 


PARTS LIST 


x New Parts 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht gellefert. 


Parts No. 
3 & €# § 


Address |New 
Parts 


if 


Description 


SMALL. 


Pl ENDL T OR 
SMALL FI 

cy 

f 


Lae nal Lae 
ites | 


5 SMZ BPE 


CPOMHZ 
TE DNDN 
SMALL. FIXED TNDUL TAR 
SMALL PIEXED TNGUIO TSR 
ATI. CS7MNZ BPE} 


BER } 


INTL. TENA ee EET ) 
OMALL. FIXED TNDUCTAR 

SMALL FOXED INDUCTOR 
SMALL. FIXED TNDUC TAR 
SMALL FIXED [TNDUCTSR 


SMALL. Ly TNDiUE 
Neate SMALL FIXED INDUCTSR 
AL J 14 SMALL FIXED TNDUCTAR 
LSA GO) (es AT. (VIN AOMHZ ) 
L4aD-LOL1--14 SMALL FIXED INDUCTOR 


PARR 


Fees a al il eco INTL. 
PaO= Od 4 SMALL. Fd 
L40—-LOLi-13 SMALL. FI 
L40-1Ob1-14 SMALL Fl 
Lod a es MALL. Ff 


SD TN DUE TEER 
DT NDUI TAR 
“DT NDUC TAR 
=) TNDUC TOR 


AD LOTT 14 OMALL FIXED TNDUCTAR 
PP 1299-05 CRYSTAL RESSNATAR (36MHZ ) 
L Petes RE SANA TAR Cate ASME Z 3} 


MULT Tne 
Pe LN! Ht HARES Se Es 
PLANO Dea Hi! Te 
ee PL 
YUN CAT Re 


LOK XE J) Low 
mek, a) AGW 
a yew 
J ite 


oy 178 


toca Chae 
eae aes a 
PYEAD CH TE 
CLD cH Ee 
fe UDO WTS 


y. 1/4 3W 
wo LAW 
a aeaetn 
J 


1/8 
1 /iW 


IOS TEINS 
CYLND HIF 
TN ee 
ASR! Weeisiee 
CYGND CHI R 


eas) 
J L/W 
ab Teagan 
Cee ow 
J 1 7BW 


CY LADSLHIP Rig Peek J 1/BW 
RDA LF CFLED CHIP Re O6ao J LAW 
RDA LF nat Bre CHIP’ RIT J 1 / BW 
RDATFPREBL SSS YADA eR EDS J L/BW 
RD4AIFBER1O3 END: CH Yee ie oe J LAW 


in Dat PReB LOLS IYLND CHIP F Jo 1/BW 
; hier dual CYLND CHIF R 470 J 1/8W 
TCAD SAT seo J L/W 
] 
J 


GAD! EAE? Ree ek J 1/8W 
OL IYLND CHIP R 680 Jo 1/BW 


RDALF RAE 


RD4ALFRERee3J CYRAD: GHIP* Ro 22k J 1/8W 


E: Scandinavia & Europe K:USA P: Canada 2 ; Tees ila 


U: PX(Far East, Hawaii) T:England = M: Other Areas 
UE : AAFES(Europe) X: Australia A indicates safety critical components. 


TS-1405/6805 


x Now Parts PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile onne Parts No. werden nicht gellefert. 


Description 


ee IYLND CH EP Li . ; J 1/8W 
Re RDA iF BER: 34 \ i ae) 1 Aa Bs Stk. J 1 /8W 
ae RDALFR 3. CYDND OCA EP Rize: J 1L7BW 
34 RD4ALF BARI Oe J RYLAND HIP Ro. OK, oe AoW 
Roo RDA R2E CYIGND: CAP WR Jo 1 7BW 
oG den Benan bd EYENDC CATR Re Zak J 1/8W 
RO 31030 CYLND CHIF R 10K J 1/W 
oe eBblOed EY CNDUCHIT PARI Is ak J 1/8W 
NG Ja TF 3 3.) SY LAND CHIP eRo2ek J L/W 
NAL. 24 IF BOBIOS, CML INIOF TEA Re! lke Ube J) 1730 
x4 I SD4aTFB2BIOLI DYLAN wer OO J 1/8W 
Abe RDALTF RBA? 1 mY LNT PHLe 8 Ar) ae ee rah 
Ra WAL EREBSI SOND SI Cia as J 1/78W 
RA D4 LP Bak Wed JRC Re Oe J) 1/7aW 
Ra CAND. CA Teo eeG J LZ BW 
846 RD4AIF BERLIOS [SALINITIES Re TI J 1 /7EW 
AF RD4IFB2R68 10 AY RNDOCAE eR Rea J 1/8 
RAE RD4 LF BeBlOL YLND CHIP RO LOO J 1/7 3W 
LS RD4ALFB IER EYLAD CADP RY SSk J 1/ BW 
ner RDALE RAR LOS J PAD HELO. Ja 173 
Roe RDA LF BeB 1 0 i) SRD CER ROE ap oe 7OW 
Set RDAL EF Be SYLND CHIP R 4, ele J 1/78W 
Noah RD4IFE 332] LGR) CBE ABs ae J 1/7 8h 
Xb RD4AIFB2BIB 1d NDA Fae J LBW 
26 RDALFRe Rata) LNT Pei eee J 1 /8W 
ore RD4ALFB2R6S 1S RYLAND CHEPAR SoBe J 1/8W 
SL RDA FRA Babe.) ge CELLS ea dare tPA 
eae RD4AILFR earl CN CHP TRiMe: 8 J 1/Bb 
86) RD4ALFRCRSG IT PCN Cre Si oth) nt ee ras 
X61 RD4IFReRe 2d ia CHIP RO 22k Le era: 
Xb RD4ALFBAR LOS Ce TLD os g LOK ba Peas 
86. ROATERE@R LOLS mY LNT 8 LOO on ifs 
beh <D Sella Jie A | a 41F ¥ 47) i ea: 
RES AA Pee. £ HIF ¢ 4. 7K i eee eS 
(6: FR D4 i F BER332] YL CAs, Se PAS 
86 e RDAIFRBER LOLS SYEND CHIP Re 130 of PORE 
R603 RD4ALFRERB IO) SiON (Hay ete 1 aves 
<G RDA BERG 1 J PYEND: CHE SR oo!) dP Ac 
Re RD4ALFBERI B22 : CRP 1.3K wy i78 
Sta RDALF BARS 1 SYLND CHIP & 63 JT le 
(on Rees D4 FRBABLOLT SYLAR Shoo Th Ae 
vr SDALFE eel CYNE ASU ee iD) ei ae 
ine Beta $1 03J CY UND CALE oe oboe ue hea: 
SG eau ; SYEND OCHS isSEO0 Up ee 
was PLND CAL Ree tO0 28 Bra: 
<7 RDAIFR2B4? 1 SYLND CHIP OR 4?0 if Teas 
8BL) RD4ALFRERAe Ld PYLND: CALPE es Pave 
X31 RD4IF BAR? LS Bett. THIF R 4?O : Cc: 
a RD4ALFRERBIO2I BYIIND CHIP iO y 1/8W 
0B. RDALFR2R68 1S ae CHIP) RY oso J  1/8W 
34 ‘ eA BSSTY 963 CHT RSRS330 J 1/ BW 
sss Ba x Pee: Pew YK CHIPURT ar 7k J 178W 
RBs RDA IER BLO RYEND +CHEP IBSEOO J L/W 
RO? RD4ALFRB2Ba? LS C J HIF R 4?0 J 1/8W 
RBS RD41FBER S327 PYLND CHIP R 3. 3K J 1/8W 


: TS- _M,T,W 
E: Scandinavia & Europe K:USA P: Canada - Pi tnecdi 


U: PX(Far East, Hawaii) :England = M: Other Areas 
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 53 
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PARTS LIST 


> New Parts 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


RD 
R90) 
RP 1. 
Re 
ROS 


YLND 1 é J 
DYLND CHIF R 100 J 


HIF J 
J 

ET LND CHIP (Ro Ie 2k J 1/8W 
J 
] 


Fey D41 2 BeBlee 
RDA IF BeBlOld 


ETEND CHIP Reobao J 1/8W 
EYLND CHIP R S460) Jo LBW 


ROA 
RON) 
RDS 
RO? 
RIG 


eee cep dlehay 
RD4ALFR 
RDA LE BERGE 
D4A1LF RERe 
RD4LFRCE 


GYEND CHIP R 186 3d i/8wW 
EYLAD CHIP Re S60 J 1 /BW 
EYEND CHIP RO G80 Jo 1/0W 
COLAND (Oto Ree J 1/78W 
PYLND CHIP R LOK J 1/7BW 


R99 
R1O1 
RIQe 
R103 
Riga 


EEN Do KEV Ee oR 
TEND CHIP eae 
CYLND GAHIF R 22k 
DYLND CHIP RO LOK: 
SLND CAP Ree 


1/OW 
L/W 


RD | c Bel Ot J J 
: 4 
J 1/8 W 
J 
! 


I 
RDA 
RI 


1/BW 
1 /BW 


ee, 
RDA IF Be 34 
RD41FB2BIOL 


YLANG L/W 
Pert) (GEER On L/W 


CHIP R 470 J 
a 

LYLND CHIP ROGap J 1/3W 
] 
J 


RDATFRAB4? 1. 
RDA TF 
RDA LF Be 
RDA LF 
RDALE 


RCS 
RIDGs Le 


ET LAD LAT OR 26 J 1/8W 
CYLND GAP RY Sok J  1/3W 


RDATF RAR I 
RDALF Re 

RD4AIF 
RD4AIFBERLOL, 
RDALFREBe eS 


P CLND TA of DOK J 1/8W 
~YLND CHIP R 22 Jo L/W 
PYLND CHIP R 680 J 1/8W 
ZYLND CHIP R: 100 J 1/78W 
ras TSR Re eae J 1/8W 


RD4ALTFRERB 22 J 
RD4AIFREBI BZ.) 
RDAIF BEB 

RDATFRER . 
RDA RAR Ped 


EYLND CHIP RB. ek . 
PPD LAER te Be Jd 
EEN: TSA Deak CK: 

RMD: CEPR 
EVEND TEER AR 


J L/W 
J) i/78W 
J 1/BW 
al} 
J 


1/8W 
1/OW 


bag EVLND CALE oe \ 
CY END CHUP) RSPB a 
PYLAND CHIP OR 22k 
PY END CALE Ress . 
PY LND CATR Re oe J 


J 61/8W 
J 1/7 BW 
J 1/78W 
J 

J 


VIF BAB Le ts eh, | 


RDA LEI 
RDALE ROE 
RDA LEBER: 


L/W 


392, J 1/BW 


RDA TF Be 
RD LF E 
RD4ALFR 
RDALFE ‘ 
RDATF BERT Oe. 


LN ATF eek! J 1 /BW 
ELMD ISAT A POG J) 178W 
EYED HIP OR 22k J 1/78W 
a} 
J 


ELD (CTP i oni 1 / BW 
GND PE PR OG L/W 


RDALF RAB 
RDAIFB2H 
RDA LEE 
Ah 


PYLAD SAD Peo eek J 1/3W 
PTEND CAEP OR LOK J 1/BW 
PULA a Re 00 J 1/8W 
PYLND CHIP R 4a7p J 1/BW 
PAN SAL I Sa) J 1/8W 


PTUND tCHIP Re 22k J 1/BW 
SYLAND CHIF RO 10k J L/W 
SYLND CHIP R 100 J) 273W 
CYLND CADP IR 220 J 1/78W 
PYRND CHIP Re tok J) 2780 


35 
3B oD O1s 


IYLND CHIP R 2ek J 1/8W 
IYLND CHIP R 22 J 1/8W 
EYCND CA ROM J 1/8W 
IYLND CHIP R LOOK J 1/8W 
CYLND CHIPS R Ark J 1/8W 


E: Scandinavia & Europe K:USA P: Canada A_ : TS-140S (K,M,T,W) 


B_: TS-680S (K) 
U: PX(Far East, Hawaii) T:England — M: Other Areas 


UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. 


SRES | £. 


RUG 
RLS 
RAG 
R19 
R16 


Se nee 


Ri OH 1 835 
RIB4-1 303 
RIBI-193 
R14 
RES 


R196 
RID? 
R193 
R1I99s 200 
ROT salle 


Ro), 
R210 
R211 
R212 


E: Scandinavia & Europe K:USA 
U: PX(Far East, Hawaii) 
UE : AAFES(Europe) 


Address |New 


Parts No. 
Parts 
i 


RDA 1 FE Be 
RDALE RAR ae 3 


R D4 1 F Be Pa 
RD LF BABE Bd. J 


RDALFR: 
RD4LFR 
RD41F ReB4 


RD4LFBEB1O. 3J 


RD4ALE BEBO: 


RD4ALFRAk6Ba J 


RD4ALFRARB LOST 


Ril2-1067-05 
ct esas ages i 
S72 TG 1-05 


LGV SA 


eee 


M4 4601. 
SM16913F 
SNPAL a 

oF 
SN ‘ 6 71 ale 


SNY6S LAN 
MEE? OG 
M4 ee 
Patol 
TC4AD6 IU BF 


P: Canada 
T: England = M: Other Areas 


X: Australia 


Description 


LYLND CHIP R 2eak 
RYLAND SCALE RLeot: 
CYLND CHIP A he 
PND! WES Sie ek 
EVYEND MERLE tae 


IP YLND CHIP R 4? 
CYLND CHIP R 470K 
LYUND  EAIP oR PGi 
VLR CHIP Ky disk 
OD YLND CHT ROTOR 


PMD CEE RS Siar le 
YOND HIP oR TOD 
YW OSA HR OTe 
EVLA CALPE OR eco 
SD OCA TP ok 6a. 


PYUND CHP OR ok 
CYLAND CHIF R 2eok 
VND Hor eereowks 
eM ER es 
Pare) IS! Fie sche aia 


PYLND CHIF R 10K 
PYLND CHIF R 12k 
Z CHIP R LOK 
2-4. 7K 
2 AIK 


PYLND CHIP R GBOK 
PYLND HIP R LOK 
TRIMMING PAT. (2. 2k) 
TRIMMING FAT. C1 OK ) 
CUSBER RES ih Sit 


VART-CAF DIADE 
VARTCAP DISDE 
THIF DY QDE: 
HIP DIODE 
CHIF DIQDE 


CHIP DESDE 
VART-CAF DIQDE 
HIF DESDE 
HIP DDE 

DT ADE: 


DI ADE 
To CF REL SAILER). fMeatstee tlel.) 


iil (ERED SYNTHESIZER ty ak 


IR (PRE SICALER) 

TE CDUBILE BALANKED MIXERS ) 
TE ODERADE CAUNRERS ) 

We 

TRCDUBLE BALANCED MIXERS) 


ie 

PEXPRED GYNTHESEZER PLL.) 
LE CRRED SYNTHESIZER PLU.) 
TE CLBW FPAWER RESET) 

IC CINVERTER X6) 


1 /t3W 
1/BW 
1 /OW 
1/BW 
1/oW 


L/W 
1/8W 
1/35W 
1 /BW 
1/BW 


1/BW 
1 /BW 
1 /BW 
1/75W 
1/8W 


1/78W 
1/8 
1/3W 
1/3W 
1/oW 


1/8W 
1/8 
1/BW 
L/W 
1/8W 


L/W 
1/BW 


A : TS-140S (K,M,T,W) 
B_ : TS-680S (K) 


A\ indicates safety critical components. 
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- TS-140S/680S 


> New Parts 


Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 
Parts 

SRES | M!| ¥ Bh t 8 
of 
is 


NESS St. TCT IMER } 
BULB400A IE Ma et) 
PALS 13BN Il (DECADERS ) 
fierer Weatiel Sine 10) RAM [I 
2° 128-25 JAJ2 ROM TT CMBM) 


TMP825SAP-S TC CPRAGRAMMABLE INTERFARE) 
T4069 U RF IM CINVERTER X6) 
kK: TI COQUN TER ) 
I C40H BBIT A/D CANVERTER CADE ) 
TRANS ISTAR 


m3 

ra 

mes 

ee : 

m9 Aaa F 


it De] Sy colnet ls CY ) TRANS ISTAR 
gen ce 49 (BL. ) TRANS TS TAR 
eh th a B3CY) TRANS TS TAR 
DTALZ4ES DIGITAL TRANSISTOR 
DTCL24bS DIGITAL TRANS TSTAR 


DTAI43ES DIGITAL TRANSISTAR 
DTC 144s DIGITAL TRANS I STAR 
DM L43TS DIGITAL TRANST STAR 


iS [ED CRED ) 
BSO-OBS ¢-DS LED CYLW) 
SG ha L.ED CGERN ) 


ee Oe OL 
CEL 0. OLOUF 
ns eter 1, Q. LOWE 
i ea SEG al eA T 0. O47 LIF 
fSOFFILELO04AZ Be a Deer 


OF BALM LOSE. BEE Rs il OSE ). ik 
oh OE W 2M ELE TRE eet LAF L&WY 
mE EW LHL OOM tela I Hae LOUF WY 
EOE WL HA POM BUECTRE Aer SOWY 
Le noF Paka 732 Pee i DeOaeur t Z 


-70-2007-05 ot oO 4 POLI L6WY 
ee SFF IE LO4Z i aa. = Q. LOU a 


| 

ie 

KP SP BLHLOSK Crile OO COW pk 

Ee h-Otos05 IE FRAM To 0. O04 7UF Kk 

Mob ALE W LH POM a ALI SOWY 


BOSS Osis, TRIMMING CAF (GOFF } 


PIN CANNERTAR 
FRI CANNER TOR 
FRI CANNED TAR 
PIN CONNECTOR 
IMYLINDRIECAL RECEPTACLE CF » MMII) 


FIO 1344-04 SHIELDING PLATE 
GlSo-0862- USH TON 


J19-1427-03 HAL.DEFR 


A_ : TS-140S (K,M,T,W) 


E: Scandinavia & Europe K:USA P: Canada B : TS-680S (K) 


U: PX(Far East, Hawaii) T:England = M: Other Areas 
56 UE: AAFES(Europe) ——-X: Australia A\ indicates safety critical components. 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


E: Scandinavia & Europe K:USA 
U: PX(Far East, Hawaii) 
UE : AAFES(Europe) 


T: England 
X: Australia 


L.A) -- 
.40- en9 2: 
LAO ae Del 


RID -O462-0% 
RIO-O2 74-05 
290-N46e-05 
RD4ALFRAR eee. 
RDALTFRERS6eS 


RDALFRARL Sed 
RDA 

RDA LEE 

RD 


RDA1FE 
R13 “1402-05 


A 24dad0~ me 5 
50-1412-05 
SpA Wd a 


S50) 141 2-05 
40-244 1-155 


DTALLaEK 


WOO S38 Oso 


M4 FAH SOW 


MALE SL LHB2OS 


PAL EPCH LH e2Od 


CCA TFSLIH eld 


RIAL PSL 3900 


KATE WLH6S 1M 
MEOAEW LHO TOM 


P: Canada 
M: Other Areas 


TS-1408/6808 


Description 


Sh BSR 


SMALL. 
SMALL. 
SMALL. 


FTXED 
FIXED 


MULT CCP 
PIL. T 1 CME 
MULE ESM 
RYLAND CHIP 
WENDEL 


IY LND 
Cy LS ae 
YLND CHIF 
LYEND CHOP 
eA ES 


CHER 


END CALE 
LY LNG: THLE 
IYLND CHIR 
IYLND CHIP 
Le 


YPE POT CLOK) MICs RE 


TNDUCT 
FIXED TNDUIC TAR 


TNDUCT 
Ae kK XG 


APKXE 
A?KXB 
2 2. 2k 


ia okG 


ea 
1, OK 
100 
ee 


Se Ade Lat 


LOO 
47't) 


8) io 


47D 


YR 
AR 


L/74W 
L/6M 
1/4 
1/BW 
1/8W 


1/BW 
1/BW 
1/8W 
1/ BW 
1/BW 


1/0W 
J 1/BW 
J 1 /78W 
J 1/8W 


ONT (Ls LK) PAWER 


GATN 


(PE PAT CLK LENE 


“QT. 


PLUSH 

Seve 
PUSH SWITCH 
TALT SWITCH 
PUSH SWITCH 


SW ETH 


TALT SWITCH 
PUSH SWITCH 


FLU SRE SCENT 
HTP DESDE 

CALF 
iba ea 
DIGITAL 


TH 


ENCADER ASSY 
BLE TRIE 


Re! Se 


LIND EEE 


HIP 
I US 
Ee Ae 

ELLER TPRa 

I, 

BYLAD CHIP 


Lae 
FEL Est TERS 


RYLAND CHIP 


SW TCH 


TRANS, 


Le 
of A NUOS WANE es the 
evi Ee 


elk 


) 


(mW) 


CIMHZ) 


(RI 


INDICATOR 


ZENER DT QD 
TVERR ) 
TAR 


DFR | 
US 


WNIT 


. 4. 


LSO0F 


ie) 


TURE. 


€ 
si 


1, OUF 
47? ORF 


LSO0P 


rs 


1200RF 
1, OUF 


CYLND CHIP f B2PF 


RY LAD CHOP 


YLND CHIP C1 


RYLND CHIP 


CYLND GAL OC 


ELE TRY 


6BORF 


1. OIF 


SOW 


A : TS-140S (K,M,T,W) 
B_ : TS-680S (K) 


A indicates safety critical components. 
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TS-1405/6805 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans |e Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Pls. 146 
1645165 
C1 bts 
eR teal 
ages) 


E: Scandinavia & Europe _K:USA 
U: PX(Far East, Hawaii) 
58 UE : AAFES(Europe) 


pis Wied te 
4EWIHOLON 


SEF LEA PAZ 
FB ILHe Pik 
IFBIH4?1K 
FEW THO OM 
LPSLAA Std 


LEA TPATHIB IE 


AIP SL THS60S 
cea LHOLOM 

ae A lie ald) 

WiP ok DH fod 
Stor ect 4 J 


PEALTFALHI BLK 
a LH ES iS 
: O4E WL HOT OM 
AL PCH THO SOR 

EOE W LEA POM 


SALE CH LH ety 
SFC HL LE J 
ALE CH LAOS OK 
=. DAE WIEA TOM 
ALEPH LHL OOD 


HIH220O 7 
ck AL HOSOM 
» LEIS O.) 


COAL LHe en 
ob EW LE POM 
bel A a H LH LSC. 
- (3 _ 


rtalFSL HD 
KP SEBLHA Poke 


A LECH LHO6OD 
El LRH LHOe ole 


bien wareka 


COACH THT OOR 
EOE W LHR 22M 
EOE W LEA ?OM 
4 LECH LHL SOS 
MEO4EW LHR ?M 


P: Canada 


T: England — M: Other Areas 
X: Australia 


Description 


Sh B/S 


IGEN ACH EP AS 
ga 


ELECTRA 
aie We 
Mi Xs 


Plates BIE 


RON tO TSAR fe 
END? CHER 


ELE T PRA) 
ITED: ish 


RYLAND Beale 
EAE T PRE 


CY CND: CAL) iG 2 


Le Le 
DYND CH TF 


PLD CALPE 
mE ee 


CF LND CHoP 


CYLND CHIP Co 
LS0PF 


FRAN TI: 


LYLAD HOF 
CERAM TI. 
ELECTRA 
PND ie 
ELE T FREY 


De 
RHEE i: 
ETLND CHIP 
ELE TPR A) 
Poe LATP 


I YVLAD CH TE 
LYLND IHF 


EYEND CHIP © 


s 
IEE sANIE 


LCN CHO 
a eA 
UND IH Te 
ee ae 


elk OE Tele ees Ie 
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> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Description 
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PARTS LIST 


Les articles non mentionnes dans |e Parts No. ne sont pas fournis. 


> New Parts 
Parts without Parts No. are not supplled. 


Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address eal Parts No. 
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> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 
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gee PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht gellefert. 


Ref. No. Address sl Parts No. 
SRES | iff 8 & € § 


Description 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Address |New Parts No. Description 
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> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address ey Parts No. Description 
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> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournlis. 
Teile onne Parts No. werden nicht gellefert. 


Description 
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os \ TG |G Sh et or et J 1/8W 
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R1 Ge FR D4 1FREBLO3d 3B 6 RL |B Bs i ata a J 1/8W 
R163 RD41FRARS63S ND CAP ROSS. J 1/0W 
R1LG4 RD4IFB2BLIOES SRD EAE PS ie Ges To 1/8W 
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> New Parts 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
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PRMD CA LP 


REND it a eek: 
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are Me lttie 
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RNa, Math 
ItLND CALP 
LINO TET 
rte CAR 


er Die 
rehD: Ate 
POLAND. Tobira 
LUMENS EM) ti 
MT GND eb 


eYLND 
PYLND CHIP R 


EIN P OE aes Wit ie 


PL Lads 
VHA R 
PRIM 9 LS Taclicks 
LHiP R 
SLND Oe Ee 


LAIR SITE Me” 1 
CMe AB! Tole pee Te 
EYLND CHIP UR 
POLI eves Fel Feta 
ay ND AL 


aCe | i lg Boe 
Be Mal pom eS Pree ene 


CHIP R Bet 


LOOK 


1/8 
1 /t3W 
1/BW 
L7iaW 
1 /W 


1/8W 
L/W 
L/W 
1/7 BW 
1/BW 


1 EW 
a 
1/8W 
1/1.0W 
1/8W 


L/W 
1/BW 
L/W 
1 /t3W 
L/W 


VMI Werth Fe 
-YLND HIP fe 
BMD Cot pets 
PAD ACH te 
ETLAD CHIE R 


LOK 


1, Ok 


Lk: 


ine (ahs 


te!() 


1/BW 
1/tW 
L/W 
L/W 
1/BW 
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A\ indicates safety critical components. 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


Address |New 
Parts 
fi © | # 


oo. 
eA G~ AB 


Feet Es ah 
Rat tae 


FR bat 


i Te oe 
PN aCe 


Retts9 
R70 


Raed 


Rees it 


| batt oe) 
REE 


RA4 


[phos 
Rents at | 


ROD s hI 
Reo | 
Ree 
Pt 3 
Rod, 


E: Scandinavia & Europe K:USA 


Parts No. 


RD4IF Be! 

RD41FR2R4 72. 
RD4AIF RAB Led 
RDAIF RAB?’ 3S 
RD4IF BARA rad 


1 ee 
DALFRERA? LJ 
eDALFREBLOLS 


RD4 LF 
RD4IFR 
RD4 LP Be 
RD4ALE ER: oad 
RDALF RAE 33.) 


as 


TFBe Ro S0 
4) 
Be 
eB 


OBIS 
“BAB a Sed 


ee pare 


RDAL FE 


RDALEBER3 320 


RDALF Re 
Re D¢ ‘A | ie Bek 


RDA IF ROR4 73d 


RD4ALIFREBIOSS 


RDALFRERIOST 


RDALFRARA ted 


RD41FB2RS62d 


RDA4LFR 


RD4LEBER103J 


P: Canada 


mY LND 
IY LNT) 
CY LIND 
MY 1NTD 
mY LAND 


YLND 
YD 
oY LND 
L..ND 
ND 


“MD 
~YLND 
"|. MD 
oD 
MTD 


CHIP 
CHIP 


Description 


{ook 
x 4, rk. 


HIF) F 
HEF) fk 


ae? 


CHIP 
CHIP 


CHIP k 


LAER 
HIP 
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CHEP UR 
CHIP! F 


LAP 
ee 


HTP 
HIF 
CHER 
HIP 


ND CHIP R 3. 


CHIP 
CHIP 


) CHIE 
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CHIP F 


HIP 


2 are. 


IYLND TH OP 
YUN: CATE 
YLND CHIP 
RYLAND CHIP 
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FRY) - 


IYLND CH TF 


IY LND 
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IY LIND 
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IYLND CHIE 
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YLND HIF 


U: PX(Far East, Hawaii) 
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T: England 
X: Australia 


M: Other Areas 


TS-1408/6805 


1/BW 
1/BW 
1 /taW 
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1/t3W 
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1/7 BW 
1/ GW 
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1/3W 
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1/BW 
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1/8W 
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1/t3W 


L/5W 
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1/8W 
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fe / ts 3h 
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1 /6ld 
1/3W 
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L/W 
1/8W 
1/3W 
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1/ BW 
1/oW 
1/8W 
1/OW 
1 /3W 


A : TS-140S (K,M,T,W) 
B : TS-680S (K) 


A\ indicates safety critical components. 
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x New Parts PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
i 
SRES |tt gS &f € & 


Description 
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| 
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RDA TF 
RDA LEE 
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J 
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CHIP k 


St AE ; | W 
CYLND CHIP ROS. 6k J Wd 
PTA DOE TE? eos. SAE, Tren 
SYLND CHALE OR 220k ‘armen 
9) BN te Pele ; 


Ley Gehl te 


oN VO UNE as u Las 
TAD Eee 3 we LAW 
TAINIOD RE? tis tle ahs J 1 /7e8W 
LS Lae Ree Realy 
VND TEE reba Al rel 


ee. “Heb et J 
POR LOLS 


eYLND DHIF 
PYEND CHIP Rg 
YLND CHIP Re ¢ 
SYLND CHIP R 
PYLND PHIFER 


~YLND LK. . Lt} 
pea AD 5 FN Rss CS Lee leas 
Let: A aah ale J 1/8W 
CGN DS A Pe ak dL AW 


) 
BND” Rae cies Lo LAW 


CHIP 


oS Fatih | 
YU SD. CAP ae Sia J 
UD ELAR Seek J 
EYED Chuo ak J 
ECL) VES Re : | 


TAU 


a 2) 
41 J 
RDAIP RE BIDE S 
RDALF REBATE 
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U: PX(Far East, Hawaii) :England MM: Other Areas 
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 


TS-1408/680S 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 
farts 


P, 
SRES | ft | F 6 th & 


DVENDUCHIP Reis OM Je Nae 
RAO ATP OR LODE, sie 

Fe) LO 

RD [HL 

Ce ENDCRP RES ae 


CLIO) US Re ALIGN 
RYEND CHIP ks 10k. 
VEN CEOP 170K 
TRIMMING FAT. (300) ) 
TRIMMING PAT. (ik) 


VRS 4 Aheeretd 14-0 TRIMMING POT.) CSR 
VRS 9G lan Bdd ee Os TRIMMING F ae (LOK) 
VRE *: 4. POTENTIOMETER (C1O0K) 
URES Kolhaae oh TRIMMING PAT. (atk) 
VR 4h) Re fA Oe OS TRIMMING FAT. CAD OK ) 


JRL FAQ OSs TRIMMING PRT. 
VEC a aA aoe AQT. TRIMMING FAT, 
YRS Sa Le TRIMMING PRT, 
VR 4 eee 05 TRIMMING FAT. LOOK 
VRIS Rig Sass TRIMMING PAT. (100K) 


VR Gs dt Shae 44. 14-0 TRIMMING PATE? CS0K? 
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T 
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ER REST 0 OHM 
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CHIP R HM 

“kK REST 0 SHM 

HM 
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WENS “(5 “HIP R C QHM 


Wich SoC De Sater Wag CLYSD- CHIP RO 8HM 
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DANG aS HEF DESDE: 
JS 1 fon DI ADE 
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VIB CG) DOMDE 


Wi LO9D DIADE 
Piast oo HEP DINDE 
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> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Description 
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T: England 
X: Australia 
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A : TS-140S (K,M,T,W) 
B_ : TS-680S (K) 
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TS-140S/680S 


> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 
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> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Description 
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TS-140S/680S 


> New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht geliefert. 


Description 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Description 
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TS+140S/680S - 


DISASSEMBLY 


: N32- 3006 - 
( Br- Tap) : N87 - 3006 - 


(OC) Ni ‘: N33 -3006 - 
(Br-Tap)Ni : N87-3008- 
(F - Tap) : N88-3006- 
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DISASSEMBLY 
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04 
46 
: NO9-0623-04 


N87 - 3006 - 
: N30- 4014 - 41 


- NO9- 0372 -04 
: N87 - 3010 - 41 
: N87 - 2606 - 46 
. N87 -3008 -46 
- 0623 
- 3006 


: NOS 
» N35 


P @3xlO0 (Br-Tap)Ni 


K @2.6x6 ( Br- Tap) 
Q 63x8 (Br-Tap) 


M @3x6 (Br- Tap) 
F M4xI4 Ni 

S 

T M3x6 (Bi) 


I 


) 


_ TS-140S/680S__ 


DISASSEMBLY 


L @3x6 (Br-Tap)Ni ; N87-3006- 41 
K @2.6x6 (Br- Tap) : N87- 2606-46 
E 92.6x6 Ni ‘| N30-2606-41 
C @2.6x8 (F-Tap) : N88- 2608-46 
Kx2 U M3x6 : N30- 3006-46 


‘ai 


- TS-140S/680S 


DISASSEMBLY 


N32-2606- 46 
>-N90-2606- 46 
>NO9-0256-05 

NO9- 0644-14 
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TS-140S/680S 


PACKING 


K 
Accessory : Carton box (HO1-8146-04) : TS-140S 
Warranty card (B46-0410-20) : K Carton box (HO1-8165-04) : TS-680S 
Instruction manual (B50-8199-20) Packing fixture(F RONT) (H10-2633-02) 
7P DIN plug (EO7-0751-05) Packing fixture(REAR) (H10-2634-02) 
DC power cord ass’y (E30-2065-05) Cushion (H12-1315-04) 
Connecting wire(CAL) (E31-2154-05) Cushion(F RONT) (H12-1405-04) 
13P plug (EO7-1351-05) Protective cover (H20-1410-03) 
Fuse(20A) (FO5-2036-05) Protective bag(DC CORD) (H25-0112-04) 
Microphone (T91-0352-15) : K,M Protective bag(MIC) (H25-0079-04) : K,M 
73(31,32,33,34,38) 23 
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TS-1408/6805 


ADJUSTMENT 


REQUIRED TEST EQUIPMENT 14. Spectrum Analyzer (SPE-ANA) 
1) Frequency range : 100kHz to 500MHz or greater 
1. DC Voltmeter (DC V.M) 2) Bandwidth : 1kHz to 3MHz 
1) Input resistance : More than 1MQ 15. Detector 
2) Voltage range : 1.5 to 1000 V AC/DC 1) For adjustment of PLL/VCO BPF 
NOTE : A high-precision multimeter may be used. Hee ere 


However, accurate readings can not be obtained for 5P 


To Control unit To oscilloscope 


high-impedance circuits. 100R 
2. DC Ammeter GNO GNO 
1) Current range : 1.5A, 3A, 20A, High-precision 16. Directional Coupler 
ammeter may be used. 17. Power 
a PS-430, PS-50 (S Tipe) 
1) Input impedance : 1MQQ and less than 3pF, min. PS-21 (V Tipe) 


2) Voltage range : 1OmV to 300 V 


3) Frequency range : 10kHz to 100MHz or greater 18. Microphone 


4. AF Voltmeter (AF V.M) MC-60S8 or MC- 42S 
1) Frequency range : 50Hz to 10 kHz PREPARATION 
2) Input resistance : 1MQQ or greater Unless otherwise specified, set the controls as follows : 
3) Voltage range : 10mV to 30V POWER ere aun ronan ON PROG ccumontanenans! OFF 


5. AF Generator (AG) 


BAND ---escrceeecesceceeeecees 14 ALC/PWR -erseeeeeeeeees PWR 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion ]N Sake gs soendbn no sesBBaEnS MIN INTps [nmssesstee inte icieietiieie siieis ale 
6. AF Dummy Load SO. swe tueseayesscryates ae MIN A CORSE Abs ones SLOW 
1) Impedance : 88 ie SHIFT CENTER VOX(1S-1405) : au OFF 
2) Dissipation : 3W or greater 
7. Oscilloscope (SCOPE) a ence Soncnccnen a eres OFF RF AMP (TS-680S) :-- OFF 
Vertical amplifier which has frequency characteristics PWR coccceseccscsccerccccene MIN TMH zs ccecceececcecceceecces OFF 
higher than 100MHz. IN, | (6 tice 29 eC SeeE eeeee MIN East onan atest rac Bosse de OEE 
‘Requires high sensitivity, and external synchroniza- PAKS AI NEG fcssde owns MAX Re ree ea cle cat OFF 
tion capability. 
8. Tracking generator Ale ola = =) Meneppagaaances MIN No pone Att Eee ee Ras 
1) Center frequency : 50kHz to 9OMHz F. LOCK vrrseseeeeeeeee eee OFF VFO A/B vererterereeeeeeee es A 
2) Frequency deviation : Maximum +35MHz SEND/REIG-<----<+- 2 REC SD pitsoced mn segonasaties OFE 


3) Output voltage : 0.1 V or greater 
4) Sweep rate : At least 0.5sec/cm 
9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to S00MHz 
2) Output : —20dB/0.1nV to 120dB/1V 
3) Output impedance : 502 
4) AM and FM modulation can be possible. 
NOTE : Generator must ve frequency stable. 
10. Frequency Counter (FREQ.C) 
1) Minimum input voltage : |bOmV 
2) Frequency range : 500MHz or greater 
3) Output impedance : 5022 
11. Noise Generator 
Must generate ignition noise containing harmonics 
beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 15082 
2) Dissipation : 150W or greater 
13. Power Meter 
1) Impedance : 5022 
2) Dissipation : 150W cintinuous or greater 
3) Frequency limits : GOMHz or greater 
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- TS-140S/680S 


ADJUSTMENT 


> 
RIT —2)- IF SHIFT 
ry Ww 
POWER f 20 4060 us8_ usB_ M.CH SCAN AVFOB SPLIT »« RIT OFF _SEMI_FULL 
_ E ww G8 EEE EEE || @® 
(ea Soe BON AM FM fa &. ° ° e - LI. ° 6. =2.0 
o ON OOFF ON AIR > MSCR Co FLOCK Co PWR ie 
> —= ————————— ——— : = —— MIN }——4MAX 
PHONES KENWOOD = MULT! GANDER on (S-140S2_=— ————— <i 


(C) MEMORY M.CH/VFO CH 
X "4 


x 
: a ie 
| 


AGC 
|SEND/RECO PROC sALC/PWRO ATT afaststowo VOX 


RF GAIN 
MIN +#——__4MAX 


MIC 


NB LEVEL 
MIN }——4MAX 


1MHz RIT NB1 NB2 


TS-680S : RF AMP 


of ; ificati 
equipment 


1) Set the power SW ON, while A VFO 
depressing the A=B key. 14.000.0 
MODE : USB 


VOLTAGE CHECK 


Adsmen 
equipment 


1. Voltage 


User EYMOe WE © src! 


DCV.M_ |Signal (8)-4 


Bv(Silk) | | 


2) SEND/REC SW : SEND ITXBISiik) |) an 
5) MODE : AM 


6) MODE : CWN CWN (Silk) 
7) MODE : CW CWB(Silk) 


8) MODE : USB SSB(SiIk | 


2. RFG 1) RF GAIN VR: MAX 3,05'~ 3. 115V. 
voltage ; 
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TS-140S/680S 


ADJUSTMENT 


PLL ADJUSTMENT 


Test- : 
4 Terminal 
equipment 
1. Reference 1) ; f. counter Wire 
frequency 
i S 


DC V.M 
SaVicO=s 1) FREQ. : 14.000.00 ee 
MODE : AM 
2) FREQ. : 14.000.00 f. counter 
MODE : USB 
IF SHIFT VR: Center 
Control unit VR4 : CW MAX 
Control unit VR4: Center 
4. VCO-2 1) FREQ. : 13,999.90 DC V.M 
MODE : AM 
2) FREQ. : 14.000.00 a 
MODE : AM 


5. VCO-2 1) FREQ. : 14.025.00 Oscillo- 
BPF MODE : AM scope 
2) FREQ. : 10.025.00 
MODE: AM 
3) FREO: 2 24525100 
MODE : AM 


6. VCO-1 1) FREQ. : 59.999.90 
MODE : AM 
TS-680S only. 

2) FREQ. : 45.000.00 
MODE : AM 
TS-680S only. 

3) FREQ. : 34.999.90 
MODE : AM 

4) FREQ. : 21.500.00 
MODE : AM 

5) FREQ. : 21.499.90 
MODE : AM 

6) FREQ. : 10.500.00 
MODE : AM 

7) FREQ. : 10.499.90 
MODE : AM 

8) FREQ. : 50.00 


Adjustment 


Specifications/Remarks 


1.4V/p-p or more. 

(Ref. level : 1.75V/p-p) 
0.3V/p-p or more. 

(Ref. level : 0.4V/p-p) 
120mV/p-p or more. 
(Ref. level : 150mV/p-p) 
80mV/p-p or more. 
(Ref. level : 100mV/p-p) 


(R100) 
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TS-1408/6805 


ADJUSTMENT 


RX ADJUSTMENT 


| Measurement | Ajustment 


equipment 


1. RX AMP. TE REOR 47175100 SSG EXT.SP_ |Signal 
MODE : USB AF V.M 
SSG output: Optional out- Oscillo- 
put from 10dBu to —6dBu scope 


2) SSG output : —6dBu dummy 
load 


1) FREQ. : 28.800.00 
MODE : FM 
SSG output: 30dBu 
(MOD : 1kHz, DEV : +3kHz) 
1) FREQ. : 100.00 
MODE : USB 
SSG output : OFF 
IERIE OQ) 145175200 
MODE : USB 
SSG output : OFF 


1) FREQ. : 29MHz 
MODE : USB 

SSG output : 6O0dBu~80dBu 
SSG FREQ. : 40.055MHz 


Condition Specifications/Remarks 


MAX. AF output. 


MAX. AF output. 


No destortion in 
AF waveform. 


MIN. AF noise 
output. 


3. Ist MIX 
balance 


MAX. AF noise 
output. 


. 2nd MIX 
balance 


1) MIN. AF output |50dB or more. 
at 6O0dBuyu of 

SSG output. 

2) Readjust to MIN. 

AF output at 

80dBu of SSG 


output. 
eZ MIN. AF output 


ARS MIN. AF output. 
Repeat 2 ~ 3 times. 


ES MAX. AF output. 


b= hi IF trap 


5—2. IF trap 1 P REO ae8OO!00 
MODE : USB 


SSG output : OdB 
2) FREQ. : 15.200.00 


1) FREQ. : 28.800.00 
MODE : USB 
SSG output : —10dBu 
RF AMP SW : ON 

2) FREQ. : 50.500.00 L42 

3) RF AMP SW: OFF 


DE RiEOR I 4sd7.5,00 


TS-680S only. 


MODE : USB 
Seca — oe A SO 
® ¢ point VR26_ |Set to starting point, 


SSG output: OFF 


SSG output : 32dBu 


@ S1 check 
SSG output : 6dBu 


@ VHF S-meter (TS-680S only) 
FREQ. : 50.500.00 
MODE : USB 

SSG output . 32dBy 


® FM meter 
FREQ. : 28.800.00 
MODE : FM 
SSG output : 30dBu 
(MOD : OFF) 
RF AMP SW : OFF 


(TS-680S only) 


VR12 |S-meter ‘9 + 20”. 


84 


TS-140S/680S 


ADJUSTMENT 


Measurement 
[Unit [Terminal] Unit | Parts | Method —_| 
1) Set the Power SW ON, while Display Check Display of 10Hz is displayed. 
depressing the CLEAR key. 


2) FREQ. : 14.000.00 Ctr VR1 Set display to 


Specifications/Remarks 


MODE : USB 


RIT VR: Center 


RIT SW: ON 


3) RIT VR : CW MAX Display 
MAIN : 14.001.27 or more 
RIT : 1.2 or more. 
Dispaly 
MAIN : 13.998.72 or less. 
RIT : —1.2 or less. 


: CCW MAX 


5) RIT VR : Center 
RIT SW: OFF 
9.NB Wee OM-/42200)00 
MODE : USB 


SSG output: 30dBu 
NB1 SW: ON 


2) Connect the noise generator S- meter Check 
to the ANT terminal. generator 

3) NB1 SW: OFF . 
NB2 SW : ON 


The same effect as NB1 is 
obtained. 


A) Disconnect the noise 
generator from the ANT 
terminal. 

NB2 SW: OFF 


Adjustment 


diti - sg: . 
equipment 


1) FREQ. : 50.200.00 (TS-680S) |Spectrum |Signal |DRV Signal |L89,95|Adjust CAR VRto |MAX. output. 
FREQ. : 21.200.00 (TS-140S) Janalyzer level no to be (Ref. level : 13dBm or more) 
MODE : CW saturated, and 
Signal unit VR19 : Center MAX. output. 

CW SW: FULL 
SEND/REC SW: SEND 

ae 

1) FREQ. : 50.200.00 (TS-680S) MIN. Spurious level 
FREQ. : 21.200.00 (TS-140S) of 455kHz. 

SEND/REC SW: SEND 

2) After adjustment, 

reconnected DRV. 
SEND/REC SW: REC 
DE 


TX ADJUSTMENT 


3. Base cur 1) FREQ. : 14.200.00 1) Record current 250mA + 50mA. 
MODE : USB before adjusting |(Total current : 1.7 ~ 1.8A) 
MIC VR: MIN VR1 and VR2. 
PWR VR: MIN 2) Adjust VR1 for 
\ Final unit VR1, 2 an increase for 
: CCW MAX +250mA. 
SEND/REC SW : SEND Adjust VR2 so that |500mA + 50mA. 
isd TS-1408/680S the current is in- (Total current : 1.95 ~ 2.05A) 
edikideck crease of above 
item 2) 250mA. 


TS-140S/6805 


ADJUSTMENT 


equipment 


Power Rear ANT 
meter 


Condition Specifications/ Remarks 


° Cw 
1) FREQ. : 14.200.00 

MODE : CW _ 
PWRVR:MAX " AG 
Signal unit S2: HI 
SEND/REC SW: SEND 


2) SEND/REC SW: REC 


®FM 

3) FREQ. : 29.700.00 
MODE : FM 
Filter unit VR1 : Center 
PWR VR: MAX 
Signal unit S2: HI 
SEND/REC SW: SEND 


4) SEND/REC SW : REC 


® SSB 

5) FREQ. = 14:200:00 
MODE : USB 
PWR VR : MAX 
MIC VR : Center 
Display unit VR5 

>: CCW MAX 

MIC input: 1kHz, 5mV 
SEND/REC SW: SEND 


6) SEND/REC SW: REC 


@ 50MHz (TS-680S only) Filter Adjust PWR VR to 
7) FREQ. : 51.200.00 set output about 
MODE : CW 10W. 
PWR VR : Center MAX. output at 


Signal unit VR15: CW MAX TRO Ae 
SEND/REC SW: SEND 
8) PWR VR: MAX Signal 
9) SEND/REC SW: REC 
e@ MIN. POWER VR18 
10) FREQ. : 51.200.00 
(TS-680S) 
FREQ. : 29.700.00 
(TS-140S) 
MODE : FM 
PWR VR: MIN 
SEND/REC SW: SEND 


11) SEND/REC SW: REC 
PWR VR : MAX 


5. NULL eRe Oms3 700/00 Power Signal (@ Filter |TC2 MIN 
MODE : CW meter 
SEND/REC SW: SEND DC V.M 
2) SEND/REC SW: REC penn pen oy? | 


1W (TS-680S) 
5W (TS-140S) 


6. Protection 1) FREQ. : 14.200.00 Power Rear NT Signal |VR16 |30W 
MODE : CW meter 
SEND/REC SW: SEND 1502 
dummy 


load 
TS-140S/680S 


Power meter 1502 dummy load 


2) SEND/REC SW : REC 
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TS-1408/680S 


ADJUSTMENT 


ome 


Test- 
Term inal | Unit | 
equipment 


7. Power meter |1) FREQ. : 14.200.00 - Power Rear Signal ES Adjust to 9OW 
MODE : CW meter by CAR VR. 
ALC/PWR SW : PWR 
SEND/REC SW: SEND 
2) SEND/REC SW: REC 


8.ALC meter |1) FREQ. : 14.200.00 
MODE : USB 

PWR VR: MAX 
MIC VR: MAX 
ALC/PWR SW: ALC 
Filter unit VR5 : Center 
@ ¢ point 
2) SEND/REC SW : SEND 
3) SEND/REC SW: REC 


® Start point 
4} MIC input : 1kHz, 1.5mV 
SEND/REC SW: SEND 


5) SEND/REC SW: REC 


e MAX 
6) MIC input : 1kHz, 3mV 
SEND/REC SW : SEND 


7) ALC/PWR SW : PWR 
SEND/REC SW : REC 
@ 50MHz Power Rear ANT Signal 
1) FREQ. : 50.200.00 meter 
MODE : CW Spectrum 
PWR VR: MAX analyzer 


SEND/REC SW : SEND 


Specifications/Remarks 


RF meter : 9OW 


meter 


Adjust to the ‘‘0’' of 
ALC meter reading. 


Adjust to the ‘‘0"' of 
ALC meter reading 
by MIC VR. 


Adjust ALC meter 
MAX. within ALC 
zone. 


9—1. Spurious 
TS-680S only. 


VR19_ |Adjust as shown at —_|(60dB or less) 
right. 
(MIN. spurious of 


A and B.) 
60dB or less 


40.055 50.2 59.944 


2) SEND/REC SW: REC ee eae noe eee eee. bee 


@ 21MHz Adjust as shown at ___|(45dB or less) 

SERIEOs 2 12200:00 right. 
SEND/REC SW: SEND (MIN. spurious of 

e) 


45dB or less 


2) SEND/REC SW: REC 


1) FREQ. : 21.200.00 


9—2. Spurious 1) Adjust L97 to 


TS-140S only. MODE : CW MIN. spurious 
PWR VR: MAX of A. 
SEND/REC SW: SEND 2) Adjust VR19 to 
MIN. spurious 


of B. 


2) SEND/REC SW: REC 


-TS+140S/680S 


ADJUSTMENT 


= om Uni Torminl Ui | Pare tithe 
equipment 
TM 


1) FREQ. : 14.200.00 Power Rear AN Signal |VR4 MIN. 

MODE : USB or LSB meter VR5 Adjust for no 

MIC VR: MIN Oscillo- difference between 
SEND/REC SW: SEND scope or USB and LSB. 
Spectrum 
analyzer 


2) SEND/REC SW : REC | al__ Ae 200 


Adjust as shown at 


1) FREQ. : 14.200.00 Power Ctrl 
MODE : USB or LSB meter right. 
AG output: 2 tone, 5mV Oscillo- | || 
300Hz, 2600Hz scope or 
SEND/REC SW: SEND Spectrum 
MIC VR : ALC meter ‘'0” analyzer 
AG 
(As 
to MIC LINE 
2600Hz I 
2) SEND/REC SW: REC a 


Specifications/Remarks 


10. CAR —4OdB or less. 


suppression 


Wile UP 
frequency 
response 


12. Processor 1) FREQ. : 14.200.00 Adjust for ALC 
MODE : USB zone MAX. with 
PROC SW: ON MIC GAIN VR. 
ALC/PWR SW: ALC 
AG output : 1kHz, 10mV 
SEND/REC SW: SEND 
2) AG output : 20dB down Check The meter deflection is within 
the ALC zone. 
a aa 


13. FM DEV 1) FREQ. : 28.700.00 
MODE : FM 
MIC input : 1kHz, 30mV 


SEND/REC SW: SEND 
2) MIC input: 1kHz, 3mV 


Signal |VR24 |4.6kHz +0.1kHz 


3) SEND/REC SW: REC 


1) FREQ. : 14.200.00 
MODE : CW 
AF VR: Center 
Signal unit VR7: CW MAX 
CW SW: SEMI 
Connect the KEY to the 
KEY jack. 


14. Side tone 
monitor 
level 


2) Disconnect the KEY from 
the KEY jack. 

CW SW: OFF 
1) Depress the LSB/USB key 
continuously. 


VR23 {Check 200 ~ 400mV. 
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ANT 
VY 
FILTER UNIT 
| DET 
RX 


< 
iscsi 282538 
10OW FINAL UNIT (S TYPE ) 


| SOMHz 


)- “Loy aeege eal 


PRE 
POWER AMP DRIVE AMP__ DRIVE AMP ° 
28C2879x2 28C2509x2 2SC1971 Fy, | 

AVR 
| Q4,5 Q2 ,3 AN7505 | 


S-140S/680S 
BLOCK DIAG 


SIGNAL UNIT 


ist RX MIX 
2SK125- 5x2 
018,19 


0.5~1.6MHz 


Cc 
ALC AMP RAP q ERE 
LM324N 


4] ine OH Y 
Se ee 
chy taste | 
po 


~21.5MHz 


vco 


BUFF Rx 


AMP 
2SK125 


HF 


2SC2053 
1F GP 
<4 &) 
> 


G7] BPF Q79,80 i 


2nd TX MIX (si 
3SK122(L)x 2 St 


CONTROL UNIT 


ai 


-TS+140S/680S 


ADJUSTMENT 


equipment 


1) FREQ. : 14.200.00 Power Rear ANT Signal |VR4 MIN. —A4OdB or less. 
MODE : USB or LSB meter VR5 Adjust for no 
MIC VR: MIN Oscillo- difference between 
SEND/REC SW: SEND scope or USB and LSB. 

Spectrum 


Specifications/Remarks 


10. CAR 
suppression 


analyzer 
ZT SENDIRECSW 1 REC ae 
dil. 1D 1) FREQ. : 14.200.00 Power Adjust as shown at 

frequency MODE : USB or LSB meter right. 
response AG output: 2 tone, 5mV Osc il !o- 
300Hz, 2600Hz scope or 

SEND/REC SW: SEND Spectrum 

MIC VR : ALC meter ‘’0” analyzer 


AG 


2600Hz 


2) SEND/REC SW: REC 


1) FREQ. : 14.200.00 
MODE : USB 
PROC SW: ON 
ALC/PWR SW: ALC 
AG output : 1kHz, 10mV 
SEND/REC SW: SEND 


2) AG output : 20dB down 


3) SEND/REC SW: REC 


1) FREQ. : 28.700.00 
MODE : FM 

MIC input : 1kKHz, 30mV 
SEND/REC SW: SEND 


2) MIC input: 1kHz, 3mV 


12. Processor 


zone MAX. with 
MIC GAIN VR. 


Signal |VR24 |4.6kHz +0.1kHz 


EXa. se VR21_ |0.25V/82 +0.05V 


13. FM DEV Power 
meter 
AG 


AF V.M 


Linear 
detector 


3) SEND/REC SW: REC 


1) FREQ. : 14.200.00 
MODE : CW 
AF VR: Center 
Signal unit VR7: CW MAX 
CW SW: SEMI 
Connect the KEY to the 
KEY jack. 


14. Side tone 
monitor 
level 


Oscillo- 
scope 
82 

dummy 
load 


2) Disconnect the KEY from 
the KEY jack. 

CW SW : OFF 
1) Depress the LSB/USB key 
continuously. 


VR23  |Check 200 ~ 400mV. 
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ADJUSTMENT ADJUSTMENT 
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L68 L70 L72 L74 VR18Q)Q)vr23 
CWNO 
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' TS-140S/680S 


RAM (TS-680S) 
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. I\ TX 
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= 
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TX Sal | 
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4 : 
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N 
i LO 
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AGC AMP rat 28C2712(Y) | KEY 
2SC2712(Y) . ire | 
2SC2668(Y) x 3 2SK192A Le See ° 
(GR) AMP Lees 
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28C2712(Y) 
ALC Rr ts a a 
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| | 
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3SK73(GR) NUM 4558M 
Tc4011BF | be enue + 
Q28,29 
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ALC TIMING 
KEYING CIRCUIT | 
3SK73(GR 
g) Lortevadeennal 
CAR VR 
5 AVR a 
TX MIX AN7808 ro 
16913N q 
1C12 8V ug 
SSS SoD mca QE Ear SERS PSE) (8h) a oe Gi Se aD eae [Se SSS ae RT 
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uPC1158H2 
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TS-140S/680S | TS-140S/680S TS-140S/680S | TS TS-140S/680S# 
TERMINAL FUNCTION TERMINAL FUNCTION TERMINAL FUNCTION | TERMINAL FUNCTION 


Connector |Terminal | Terminal Connector |Terminal | Terminal i i i 
Terminal Function Terminal Function Terminal | Terminal F i Connector |Terminal | Terminal ; , Terminal | Terminal i i i i 
No. Name No. | Name No. Ne Nes Terminal Function No. : Name Terminal Function No. L sats ae Terminal Function No. Lipa eiteaes Terminal Function No. ‘Aaa Marae Terminal Function 
SWITCH UNIT - s CN10 1 : 5 : : : : : 
c (X41-3030-XX) FILTER soil (X51-3040- XX) : ane phase ae DISPLAY UNIT (X54-3050- XX) SIGNAL UNIT (X57-3190-00) : TS-680S 50F (NC) | 50 ~ 54MHz (TS-680S) CN21 HET | Heterodyne input (39.6MHz) 
CN1 1 GND | GND 1 RL Relay power supply (TX 13V) 3 B3 as es eee 1 | S meter — SIGNAL UNIT (X57-3200-XX) : TS: 1408 NERC oUt) SND EEEGNE 
2 PPD Packet power down 2 RAT RX antenna output 4 FMC Non sis 2 S meter + pg volume ru 2 28F 21.5 ~ 30MHz CN22 vcoO VCO output 
2 | RxB POU power acai iGav) 3 il GND GND : - c ae le data 2 MV2 Mic volume input 3 21F 14.5 ~ 21.5MHz GND GND 
| 4 BAS) |] Processarswitch i) ane cata y +8V 3 MV1 | Mic volume GND 4 14F | 7.5 ~ 14.5MHz 
| 5 | NC Not eennesecd CN2 1 50T 50MHz TX power supply 6 AMC AM mode data 2 Processor switch 4 RFG RF GAIN volume input 5 7F 4 ~7.5MHz CNSO1 y GND GND 
L 6 MV3 | Mic amp. output ai : ye ey z = setae e ALC meter switch 5 PC2 | Power control volume 6 4F 2.5 ~ 4MHz piss 40S) Ez VOReEINOs 
=a 4 = Standby switch 8 CWC CW mode data 4 Standby switch 6 RFB RF GAIN output 7 oF ~ 2.5MHz CN27 1 GND GND 
= ie e CN3 1 50F (NC) | 50 ~ 54MHz (TS-680S) 9 BO Band data 5 Power meter switch 7 PC1 Power control volume 1 PAVIActivelow pes fiiten) 2 PKD Packet data 
Z| 8M +8V Not connected (TS-140S) 10 ssc SSB mode data 6 GND 8 NB2 Noise blanker 2 switch 2 vev Nico lennnal ie ; 3 ss Standby switch 
CN3 1 ss Standby switch 2 14F 7.5 ~ 14.5MHz 11 CTX Transmit timing control signal 7 TX power supply (+8V) 9 CV Carrier volume 3 GND ccd Med 4 PKS Packet standby 
2 PKS Packet standby 3 28F 21.5 ~ 30MHz 12 TOC Sub-tone control signal 8 +14V (DC-DC converter) 10 NBC NB time constant 5 PSQ Packet squelch 
es GND | GND 4 7F 4 ~ 7.5MHz band 13 RB Receive timing control signal 9 +14V 1 ss Standby switch 1 NC Not connected 6 ANO_ | RX audio output 
4 | PDK _| Packet data input 5 21F | 14.5 ~ 21.5MHz data 14 SBK _ | Blanking signal 10 S meter — 12 NB1 | Noise blanker 1 switch uS.680S1 EZ DOB EE SSO ZpowerisuPely 7 GND | GND 
|} CN4 1 GND | GND 6 4F 2.5 ~ 4MHz 15 CKY Keying control signal 11 RF ATT switch 13 KEY Key signal CN8 1 GND GND 8 GND GND 
|(TS-140S)| 2 VOX VOX ie 7 2F ~ 2.5MHz 16 PD Power down signal 12 S meter + 14 FUL Full break in signal 2 14D +14V (DC-DC converter) CN28 1 NC Not connected 
CN5 1 T mic Mic amp. input CN4 1 VSF Forward wave voltage 7 MU Mic up data AGC switch i5 SEM Semi-break in signal 3 14A +14V (DC-DC converter) 2 NC Not connected 
2 Gnp. | GND 2 GND GND 18 MUT Mute signal Not connected 16 COM Full break in output 4 14A +14V (DC-DC converter) 3 ANO RX audio output 
3 3M +8V (Mic) 3 VSR Reflected wave voltage 19 MD Mic down data RF amplifier signal (TS-680S) CN2 1 sw2 RF amplifier signal (TS-680S) 1 8V +8V 4 GND | GND 
4 | ss | Stsndiy cwiich fees GND GND 20 vB1 VCO switching signal VOX signal (TS-140S) 2 sw VOX signal (TS-140S) 2 ss Standby switch 5 PSO Packet squelch 
CN6 1 lari | AF GAIN GND CN5 PO Power input 2) css Standby control data Break in input 3 NC Not connected 3 GND GND 6 NC Not connected 
Z Aspe ql Neo eae | eno GND 22 VB2 VCO switching signal Semi-break in signal 4 AGS AGC switch 4 SPO Speaker output z NC Not connected 
e 23 144 | +14v atl 5 MD | Micd 
3 AF3 | AF GAIN input CN6 50D | SOMHz drive input an all llittianieaeee ae oes aha panel : nee: eines aoe 6 0 la aaa : ne ae iets 
4 GND | GND (TS-680S) GND GND 25 av +8V cups ) switc’ acket standby 
5 Eso Sneiciuchene ARG = Noise blanker 1 switch 7 SM1 S meter — 1 FSO Squelch volume 10 NC Not connected 
= sess peas ntenna 26 GND ___| GND Standby signal 8 14A +14V 2 GND | GND 1 PKD Packet power down 
cNT : = | ood | GND GND CN11 1 CK4 Sub-encoder pulse input NB time constant 9 14D +14V (DC-DC converter) 3 AF3 AF GAIN output 12 GND GND 
i Ny Acs == | oe CONTROL UNIT (X53-3100-XX) 2 CK3 Sub-encoder pulse input Carrier volume : 10 TXB TX power supply (+8V) 4 AF2 AF GAIN volume 13, | ~Ss Standby switch 
= vel a = — 3 5C +5V (Display) Noise blanker 2 switch 1 GND GND 5 AF1 AF GAIN GND CN29 1 TON Sub-tone input 
¥ — | : os ve! cN1 : nee ae output (455kHz) 4 u1 LED (1MHz) Power control volume 12 PMS Power meter switch 1 PH3 Phone GND Sub-tone GND 
z = eee 5 KO Key scan input RF GAIN input 13 ss Standby switch 2 PH2 Phone input Sub tone power sopplvittovs 
= fie es CN2 1 5A +5V (PLL) 6 LF LED (F.LOCK) Power control volume 14 ALS ALC meter switch 3 PH1 Phoné output | 
CNB 1 PH2 Phone output 2 5B +5V (Microprocessor) 7 Ki Key scan input RF GAIN volume output 15 PRS Processor switch 1 SP Speaker output 
2 PH1 Phone input 3 GND GND 8 LM LED (M.SCR) Mic volume GND L 16 8V +8V 2 GND GND 
oe PH3__| Phone GND CN3 vco_ | VCO input - eu on Wee a: ee ates output CN3 1 GND | GND A GND) | GNC. cna | 
isplay function signa’ ic volume input 
100W FINAL UNIT (X45-3100-XX) _|_ SNo__| GNO u i 2 SV leoe 2 VSR | Reflected wave voltage 
11 K3 Key scan input Key scan input 3 NC Not connected 
m= T CN4 1 GND GND c R . 3 GND GND 
CN1 1 TXB TX power supply (+8V) 2 vcv VCO praivoltene 12 SLH Display serial data (Latch signal) Key scan input 4 144 +14V A = 
2 50B (NC) | 50MHz power supply (TS-680S) 5 8D 48V Pegi ee filter) 13 so Key scan output Display serialiclock 5 vB2 VCO switching signal |__vs Forward wave voltage 
Not connected (TS-140S) 2 : 14 SDA Display serial data Key scan input 6 css Standby contro! data 1 TXB 1X /power aupply (+8) 
{| 3 PT Temperature protection signal CNS 1 FMM FM modulation signal input 15 S| Key scan output Display serial data 7: vBi VCO switching signal 2 Pal Temperature protection signal 
} 3 : 
CN2 1 GND GND 2 ERE ewe 16 SCK Display serial clock Key scan input 8 MD Mic down data 1 PPD Packet power down 
2 14D +14V (DC-DC converter) HET Heterodyne output 17 $2 Key scan output Display serial data (Latch signal) 9 MUT | Mute signal 2 ANO | RX audio output 
3 | 14a | +14v GND__| GND | 18 $3 Key scan output Key scan*output 10 MU | Mic up data 3 GND | GND 
4 144 +14V 1 BZ Beep sound output r CN12 1 GND GND Display function signal 11 PD Power down signal 4 PSQ Packet squelch 
CN3 {1 | 5A +5V (PLL) 2 NC Not connected 2 CK2 Main encoder pulse input Key scan output 12 CKY Keying control signal 5 GND | GND 
2 58 +5V (Microprocessor) 1 58 +5V (Interface) 3 CK1 Main encoder pulse input LED (M.SCR) 13 SBK Blanking signal 6 MV3 Mic amp. output 
3 GND GND 2 RDY Ready 4° | 5B +5V (Main encoder) Key scan output 14 RB Receive timing control signal 7 GND GND 
CN4 7] sor | SoMHe TX ly (+8V) 3 CD | Control data CN13 1 IFB | Ifshift volume LED (F.LOCK) te OCR Sob cenelcsntelisianet S ERS aia percoesoreMiic 
CN Zz power supply Seren G 
(TS-680S) 2 145 —s|s +14 4 cs Chip select IF-10C 2 RIB RIT volume Key scan output 16 CTX Transmit timing control signal ie ate Sara supply (+8V) 
= naa | saa 5 RD | Read enable (Option) 3 RIT | RiTdata LED (1MHz) ee Sse || Sevonseehe = 
6 wR Write enable 4 IFS IF shift data +5V (Display) 18 BO Band data 1 FMM FM modulation signal 
CN5 1 MOT + Fun motor power supply + 3 GND GND 5 GND GND Sub-encoder pulse output 19 CWC CW mode data 2 GND GND 
2 MOT — Fun motor power supply — -_ 20 Bi Band data 
L 1 RES | Reset CN14 1 HEL | HF low Sleloreinteeelirfaul ED elu a4 ite pee ERS 1 GND | GND 
DRV Drive input F hi A Speaker output 2 CAR Carrier input (455kHz) 
GND GND 2 DO 2 HFH HF high Antenna select signal 22 B2 Beadle 
| 3 D1 3 50M | SOMHz SM oa S GND ||'GND 
PO Power output 4 D2 aa GND ‘ oe e data 4 BZ Beep sound input 
* and data ars 
GND __| GND is 5 D3 Microprocessor IF-10C Mic up data Aneereen raeie ciate 1 CF1 Option filter output 
(TS-680S) 50D 50MHz drive output 6 D4 data bus 0 ~7 (Option) Mic down data eae 2 GND GND 
|. GNo_| GND 7 Srelnely/OUE - 1 Option filter inpug 
+14V 8 Microphone RX antenna input 2 GND 
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Voltage measurement condition FILTER UNIT : f=52MHz. FINAL UNIT : f=14MHz. SSB MIC GAIN. 
SWITCH UNIT, DISPLAY UNIT : f=14MHz, Mode : USB. (_ ) : TX. 
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TK-455C-1 (CW FILTER) 


YK-455C-1 EXTERNAL VIEW 


YK-455C-1 ELECTRICAL CHARACTERISTICS 


Rating 
Nominal center frequency (fo) | 455kHz 


Center frequency declination Within fo + 0.1kHz at 6dB 
6dB pass bandwidth fo + 0.25kHz or more 


60dB attenuation bandwidth fo + 1.1kHz or less 


3dB or less 
at within fo + 0.2kHz 


Insertion loss 8dB or less 


70dB or more 
at within fo + 6O0kHz 


Spurious attenuation 


1/O terminating impedance 2k + 5% 
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TS-140S/680S 
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Voltage measurement condition FILTER UNIT : f=52MHz. FINAL UNIT : f= 14MHz. SSB MIC GAIN. 
SWITCH UNIT, DISPLAY UNIT : f=14MHz, Mode : USB. (_ ) : TX. 


(X51- 3040-00) (A/2) 


FILTER UNIT 


(o.5+25mxz) 12 


u1 


rn 
3 
37 
om 
TET + 
| 8 Pat 31s Tel 
> 2 ces - x 
Selie oe ea ee EN rac 
Si © ole =|” a 
wie On Sy rar CLS) 150P Som 
Bt 
t5_ [ae7smnz] 1S 
a a > a if 
Ba | cis s+ 2s 
7 > 
ar ly ST 3 
eee BOOE on* on 
_UT_ [7s~asmnz] 18_ 
[mpl [oT a 
31 | ce [B48 c21 s+ 
Be ee ~ 
& 218 Nie 72 
i da sla ey on 
+ == OT — - 
nl stsl sls sist 
KI6 K10 oe met bad Set oneal 
oy: 
als sis ais 
eo e ~ Crom Cm? mm 
a or a 
$= scot 3 
a] db sys] = 
Sop SP OL 8 10P oh 
| —o u13 [50~54Mr:) ue L15 


a ayo 7S mre re 
5 ai eG & 
8 mf is 2 ba 
8 8 al ar ay al ral 
Tn om lap © ome Om om > 
13.8V(13.7V) 
38 Qi heres] s 
. 96v) 
cNG —— ru ° 
sop 74-01 \ - - “as 
5 08 ° 
= a a 
Fe a $ 3 
: al ‘J 
: 2 
m ba $ 
& 
> 
5 rane 
cCn2 2 om 3s 
spas, LE re 
He PA ES d 
ce Pt Ea 
‘feel 


100W FINAL UNIT (X45-3100-00) 


Rs 
L6 1s 180 
p 04) 


RIO 5.6 tw 


ANT 


E 

npoqel pjeleyel 

ane ibe ah 2T 
S $ 3 


o3 


|< 
ra 


Qi 2SC2538-22-A O1~+8 : 181555 
Q2 :M57735 09,10 1$S$101 
Q3 : 28C2459 (BL) or DSP3O1IN 


— — — — — — — — — 


R16 3.3 


tw 


<= R18 10 Iw 
—-- Ci2 150P 


| @ 


My 1w 
2 
od ov 
500 Ri 56 $ = 10 6800P 
a 
e AGN oO; 
ae S us a 
d os g ; 3 
ORV ci s60P| c2.01 = S ! 2 
Cunt fs : ' 
€_AGNO rs oO 3 
= (i 
oq) 
8 cit 6800P 
KInt 8 
P o Ri2 5.6 tw 
+ = 4 is’ 050) W\- 
N4 A! OB Sel eI Ee CH le al L7 tp RS > RI3 5.6 1W 
= ' \ 
151501 ay 83 8: 82 TT oT 28 wo OS Ne an 
2[- [14s a © 2) ¢« 2 l 1 Bo Ss oo 
= mum Om om =| wm om oa | i 
topo J = “ 
= 
<0 sis ate 3.83.79 
o nN = Ov 
cNt EGF R22 etic zye° un2v)| gz 
if ore hs) ah ai 
Lod ois C 
= cs ie © 
alle a m OVI.63v 
bt Ph enc 8¥ 4 3 
ads ° 
s| 8 as= el: Yes elzclsa 
ile 6 S oTo So eT Sc 


FAN (X59-3370-00) 


pat ve 


“10 SOV 


LIG 100y 


R20 100 


uty 


C35 .022 


CNS 
MOT+ = 
Lo 
— (™) FAN 
MOTOR 


ape SE 
CONTROL- 2-58 


Qt 
Q2,3 


Q4,5: 


Q6,7 
98,9 


ot 
02,3 


04,5: 
> SG-SLR 
> MTZ8.2UA 


06 
07 


THI 


2 nse Rez 2 
— = ® o 
° ° 4 : S 
5 s =|- z|- =o s sop IE 
= VST 14 
« ° (+4 SIGNAL A-13-VSF 
v7 wetofey 
- wsR] O13 (eicwat A-13-V5R] 
oto IGNAL A-13-VSR 
GNo] Tay NAL A=12 
ane 
. 
Taf] SIGHAL A-5=30F | 
F ro 3 { SIGNAL A-5-14F | A-5-14F 
tots SIGNAL A-5-26F 
ZFl- 1s SIGNAL A-5-7F ry 
é = = > ari ote SIGNAL A-5-21F } 
6! 8) 81 ot ria 4 SIGNAL A-5 -4F ry 
ox | we << =e roy { SIGNAL A-5-2F_ } 
=1 o' or @! 
= Sr) Soe 
= | Shoes 


i. SU VLE ists eg 


SIGNAL AS A 
La 2 
o SIGNAL A-8-140 

SIGNAL A-8-GND 


> 2scig7i 


2sc2509 
2sc2879 
280 1406(Y) 


> AN7T6O5 


MV-5T | 


: SV-O3YS 


181555 


> STP41L 


(X59 - 3370-00) 


Q!1 


ict 


> 2sc2712(y) 


NJM45568M 


ry 


TS-140S/680S © 


1 
‘ 
i 

1 


TK-455C-1 (CW FILTER) 


YK-455C-1 EXTERNAL VIEW 


YK-455C-1 ELECTRICAL CHARACTERISTICS 


Item Rating 
Nominal center frequency (fo) | 455kHz 


Center frequency declination Within fo + 0.1kHz at 6dB 
6dB pass bandwidth 0.25kHz or more 
60dB attenuation bandwidth 1.1kHz or less 


3dB or less 
at within fo + O.2kHz 


8dB or less 


70dB or more 
at within fo + 6O0kHz 


2kQ + 5% 


Insertion loss 


Spurious attenuation 


1/O terminating impedance 
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-TS-140S/680S 


TU-8 (TONE UNIT) 


TU-8 EXTERNAL VIEW 


TU-8 SPECIFICATIONS 


Frequency range................. 38CH in 67.0—250.3Hz and 1750Hz, 1800Hz 
Frequency Deviation.............. Within +0.5% 
Max. Output Power............... 2.0Vrms+5% at 1800Hz/1.5kQ 
Operating temperature............. —20°C to +60°C 
Power Supply Voltage ............. BV+5% ( 
Semi-conductors................. ICs: 2 Diode: 1 
Weight... 02. peewee. eee Approx. 10 grams 
Dimensions ~~.) oe cto ee ee 45 mm W 
22 mm D 


8 mm H (without cushion, etc.) 
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TS-140S/6808 


TU-8 (TONE UNIT) 


TU-8 CIRCUIT DISCRIPTION 


The TU-8 is a tone unit designed for the repeater ope- 
ration of the TS-140S/680S. 


@ Outline 

1. A six position DIP switch (Fig. 1) has been provided to 
allow selection of the desired tone frequency, 40 differ- 
ent frequencies are available (See Table 1.). 
Use the DIP switch and Table 1 to select the desired 
tone frequency. 
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(1: ON 
Table 1 Program 


Ex.) 88.5Hz switch position 


1 2 3 4 5 6 
Fig. 1 DIP Switch 


= Nic ee) ©) ©: © OC (Oa: Sen ee es 
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0: OFF) 


TU-8 ADJUSTMENT 


@ Deviation adjustment 


The TU-8 has been present at factory for +600Hz. The 


deviation is adjusted by with VR1 to Max. +2kHz with the 
deviation potentiometer full clockwise when the TU-8 is 
installed on the TS-140S/680S. 


*4 *9 


. Tone-burst or continuoustone selection : 


A switch is provided to allow selection of either the 
tone-burst or continuous tone mode. 
The burst duration can be adjusted by with VR2. 


*1 Tone-burst mode : 
A tone will be generated for a brief period at the beginning of 
each transmission. 

*2 Continuous-tone mode : 
A tone will be generated as long as the PTT switch is depressed. 
Since the tone is adjsted for a sub-audible level, this should not 
interfere with normal communications. 


B : Tone-burst (to the 1C1 side) 
C : Continuous (to the 1C2 side) 
B <«—» C 


S1 


VR2 


OD 


Fig. 2 Tone-burst or continuous-tone selection switch 


IC2 


12:00 
13: 30 
TEM 15 : 00 
ew [ime 
| 9:00 | Approx.0.5 sec. _| 
(VR2) 


13: 30 
Continuous-tone 


Table 2 
Fig. 3 Burst time adjustment 
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TS-140S/680S 


> New Parts 


TU-8 (TONE UNIT) 


Parts without Parts No. are not supplled. 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 
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Description 
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TRIMMING FAT (SOK) 
SLIDE SWITCH (€3P) 

DIP SWITCH (SSGM16 6P) 


DIQDE 
IC (QP AMP Xz2) 
IC (TONE ENCODER) 


TU-8 PARTS LIST 


nation |marks 


TS-1405/6808 |: 


{ 


TU-8 (TONE UNIT) 


TU-8 PC BOARD VIEW 
TONE UNIT (X52-3000-00) Component side view 
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TU-8 SCHEMATIC DIAGRAM 
TONE UNIT (X52-3000-00) 
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TS-140S/680S 


IF-10C (INTERFACE KIT) 


x : New Parts 


IF-10C PARTS LIST Parts without Parts No. are not supplied. 
p N D inti Desti- Re- 
Address arts No. escription aation |inenee 
1F-10C 


B42-3317-04 Serial plate 
B42-3319-04 Plate 


K 


CK45F1H103Z 


c 0.01 uF Z (DIN) 


E06-0655-05 6P DIN Connector 
is E31-3331-05 Connector with lead (DIN) 
E31-3333-05 Connector with lead 7P 
E31-3334-05 Connector with lead 9P 


H13-0804-04 Protection plate 
% H25-0711-04 Antistatic bag 
ot H25-0712-04 Antistatic bag (PC board) 


J61-0307-05 Wire band 


N30-2605-41 Pan head screw M2.6 x 5 (DIN) 
N87-2606-46 Brazier head taptite screw $2.6 x 6 


X57-1160-02 Interface unit 


INTERFACE UNIT (X57- 1160-02) 


CEO4CWO0J470M 


Electro 47 uF 6.3WV 


C91-0117-05 G 0.01 uF 
CEO4CWO0J470M Electro 47 MF 6.3WV 
C91-0117-05 ¢c 0.01 uF 
CK45B1H102K C 1000pF K 


C91-0117-05 


0.01 uF 


L40-1011-16 
L78-0015-05 


Ferri-inductor 100uH 
Ceramic resonator CSA2.45MG11 


RD14BB2C103J RD 10K J 
RD14BB2C101J RD 100 J 
RD14BB2C222J RD 2.2K J 
RD14BB2C472J RD ATK f 
R90-0597-05 Resistor block 1 


R92-1061-05 Jumper wire 


IC 
IC 
IC 


uwPD8251AFC 
TC4040BP 
HD7404P 


IF-10C EXTERNAL VIEW 1F-10C SPECIFICATIONS 

Power requirements ss 47 =) oe DC 5.0V (4.5 ~ 5.5V) 
CULPeRU Grain « o4 ames wo thle che oe eee 100mA 

Interface signal level 
Output signal a level SS... 0~0.4V 
A devel 2 ae, eee Zia 5\y 
Input signal aL evel”. wl... O40.8V 
“HI level’... sae | ae Ze DV 
Operating. temperatures . Ak. Ge Mrs —10°C ~ +50°C 
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IF-10C PC BOARD VIEW 
INTERFACE UNIT (X57-1160-02) 


TS-1405/680S 


IF-10C (INTERFACE KIT) 


IF-10C SCHEMATIC DIAGRAM 
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INTERFACE UNIT (X57-1160- 02) 
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GND 
04 
05 
06 
O07 
TXC 
wR 
cs 
c/D 
RD 


SYNDEY 
RXRDY TXRDY 


xD 
; [| __|s.ov/cts 
| | _[s.ov[ RTS] 


The voltage at 
the connector is 
measured in 
OPEN mode, 
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SPECIFICATIONS 


Model 
pecifications 


Antenna impedance 
Power requirement 
Grounding 
Receive mode with no 


Current drain input signal 


Transmit mode 
Operating temperature 
Frequency stability 


Frequency accuracy 
Dimensions (W x H x D) (Projections included) 


Weight 
160 m band 
80 m band 
40 m band 
30 m band 
20 m band 
17 m band 
15 m band 


Frequency range 


TS-140S TS-680S 


J3E (LSB, USB), A1A (CW), 
A3E (AM), F3E (FM) 


12 to 16 VDC (13.8 VDC reference) 
Negative 


1.5A 


20A 
—10 to + 50°C (+14 to +122°F) 
Less than +10 PPM 
Less than +10 PPM 


281 x 107 x 305 mm 
(11-1/16”x 4-7/32”« 12”) 


6.1 kg (13.4 Ibs) 
1.8 to 2.0 MHz 
3.5 to 4.0 MHz 
7.0 to 7.3. MHz 
10.1. to 10.15 MHz 
14.0 to 14.35 MHz 
18.068 to 18.168 MHz 
21.0 to21.45 MHz 


12 m band 
10 m band 
6 m band 
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160 m band ~ 
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15 m band 


12 m band SSPM Oi 
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Output power SSB 


10 m band 
FM 


A 


6lmiband SSB -CW- FM 


LSB, USB 
Modulation 


50 MHz to 54 MHz 


Spurious radiation (CW) 


Carrier suppression 


Unwanted sideband suppression 


Maximum frequency deviation (FM) 


Frequency response (—6 dB) 


Microphone impedance 


M 


24.89 to 24.99 MHz 
28.0 to29.7 MHz 
50.0 to 54.0 MHz 
100 Ws 1 


40W +1 
100 W 
40 W 
100 W 
95 W 
50 W © 
40 W 


alo 
=\|= 


Balanced modulation 
Reactance modulation 
Low level modulation 
Less than —40 dB 
Less than —60 dB 
More than 40 dB (with 1.5 kHz reference) 
More than 50 dB (with 1.5 kHz reference) 
+5 kHz 
400 to 2600 Hz 
500 ohms to 50 kf 


TS-140S/680S 


)) SPECIFICATIONS 


TS-140S TS-680S 


Double conversion superheterodyne 


) Model 
: Specifications 
500 kHz to 30 MHz 


Circuitry 
50 MHz to 54 MHz 
1st: 40.055 MHz, 2nd: 455 kHz 
500 kHz to 1.62 MHz Less than 3.98 pV 
1.62 MHz to 21.5 MHz Less than 0.25 pV 
21.5 MHz to 30 MHz Less than 0.25 nV _ | Less than 0.18 pV #2 
50 MHz to 54 MHz Less than 0.16 pV «2 
500 kHz to 1.62 MHz Less than 39.8 nV 
AM 1.62 MHz to 21.5 MHz 


(at 10 dB S+N/N) 21.5 MHz to 30 MHz Less than 2.5 yV 
50 MHz to 54 MHz 


Frequency range 500 kHz to 30 MHz 


Intermediate frequency 


LSB, USB, CW 
(at 10 dB S+N/N) 


Sensitivity 


Less than 1.78 pV «2 
Less than 1.58 pV +2 


FM Less than 0.35 nV | Less than 0.18 pV +2 
(at 12 dB SINAD) Less than 0.18 pV «2 
—6 dB: 2.2 kHz, —60 dB: 4.4 kHz 
Selectivity —6 dB: 6 kHz, —50 dB: 18 kHz 


M 
FM —6 dB: 12 kHz, —50 dB: 25 kHz 
More than 50 dB 
1st IF rejection More than 50 dB 
IF SHIFT variable range More than + 1.2 kHz 
10 Hz STEP More than +1.2 kHz 
RIT variable range : 
20 Hz STEP More than +2.5 kHz 
Squelch sensitivity (FM) Less than 0.32 pV 


Output 1.5 W across 8 ohms load (10% distortion) 
8 ~ 16 ohms 


Receiver 


Image ratio 


Output load impedance 


Notes: : 
1. *1: The output power on the 160 m band is limitted to 10 W depending on local regulations. 
2. *2: This is valuable when the RF AMP switch is turned ON. 

3. Circuit and ratings are subject to change without notice due to advancements in technology. 


ACCESSORIES 

Unpack your TS-140S/680S carefully and confirm that it is supplied with the following accessories. 

Dynamic microphone (Except European and U.K. VE(SION) Pasadeciess ace eases MOI-OS5 2205 ei ie we neg 1 ea. 
"oT aTAY SES 0 ete EO7-075 105m eri, aes 1 ea. 
(7 a) TCR Teena er EO72 13 OneO O77 ee eek chia 1 ea. 
ME OIG GSCOMDNY he... 6 oscs s. oeecevuodees déccecesede hk cetasy, ESO0"2 06570 Gir. es ae areas 1 ea. 
| (7 COMET Ea ol er eine ae ee ee BON 2 104-0 Grice sto ce saataras: 1 éa. 
| _ 1 EEE Se hse oes Rn Sg De EOS 20 3020 weir ime 1 ea. 

TAN reste a Oy ae nro cs eee ee B50-3 1 GOK Xie, eM 1 copy 

seas NUTS or I] cate ap ee etcetera 1 ea. 


After unpacking 

Shipping container: 

Save the boxes and packing in the event your unit needs to be transported for remote operation, maintenance, or 
service. 
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KENWOOD CORPORATION 


Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan 
KENWOOD U.S.A. CORPORATION 

PO. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745, U.S.A. 
KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str..15, 6056 Heusenstamm, West Germany 


KENWOOD ELECTRONICS BENELUX NV. 


Mechelsesteenweg 418 B-1930 Zaventem, Belgium 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 


(INCORPORATED IN NSW) 
4E. Woodcock Place, Lane Cove, N.SW. 2066, Australia 


